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T7 85 HIS Treatiſe of Dialling conſiſteth, as 
before, of Geometrical and Inſtru— 


it hath found among the Ingenious, hath 
Encouraged me to add a Third Part, 
- namely, an Arithmetical way by the 
Canons of Artificial Sines and Tangents: And there 
| are in it, as before, the Tables of Hour-diſtances of all 
| declining Dials, from one deg. of Declinationto 60 deg. 
which ] have Calculated myſelf, and I think they are 


are many, but amongſt them all I think I have made 
choice of the Beſt, namely, a Ruler, accomodated with 
Scales and Lines neceſlary for that Purpoſe. 

| The Firſt Scale, is a Scale of Hours, each Hour di- 
vided as the bigneſs of the Scale will permit, being pro- 
per for all Dials that have no Declination, as the Ho- 
rizontal, the Dire South and North, whether Up- 
right or Reclining, except the Stiles height be leſs thaw 
10 deg. When that happens, there are other Scales for 
that Purpoſe ; and this Scale hath the Letters (Furs) 
at the beginning. : 

The Second Scale, is a Scale of 90 deg. anſwera- 
ble to the Scale of Hours, and may be divided as the 
length of the Scale will give leave: This Scale and 
the firſt, will topetber ſhzw how many deg. and min. 
of the Equinoftjal under, &c. 
| Aa | The 


mental Dialling : And the Acceptance 


very exactly done, ſo that you may depend upon them. 
The Inſtruments by which Dialling may be performed 


. 
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Io the READER. 


The Third Scale, is a Scale of Longitude, known 
by the Letters (Lat. ) at the beginning. 

The Fourth and Fifth Scales, are two Scales 0 
Hours of a different. length, either of them will ſerv 
to make Faſt Welt, Equinoctial, and Equinoctia 
declining Dials. | 

Both theſe Scales together, ſerve to draw all ſuc 
Dials, whoſe Stile is but of ſmall Elevation, and th 
Centre of the Dial is left out, aud are known by thi 
Letters (G. Pol.) and (L. Pol.) at the beginning. } 

It is proper to have two or three Lines of Chords. uf, 
on jour Ruler, of ſeveral Raduſes, and ſo have you | 
compleat Ruler. | I oe 

And therefore if any Perſon be delighted with RI 
creation of this Nature, and hath not much Time. 
ſpend, they are here fitted with an Inſtrument whit 
will diſpatch preſently and perform it exactly; they ne 
not to fear toloſe themſelves in a Wilderneſs of Ling : 
nor cut run the limits of the Plane, by infinite Excu 
ſton, (two inconveniencies which the common way 
Geometrical Dialling is ſubje& to,) they are ht 
acquitted of both, having nothing to do but to dra 
the Dial itſelf, contratted within the Limits of t 
Plane. If any want Skill in the Mathematicks 
them not deterr from this Subject, for there is little | 
quired of them. If ſome think the Canon more exa | 
jo do I, but not ſo eaſy to be underſtood, nor ſo ready 
uſe, nor ſo ſpeedy in performance, nor truly ſo well | | 
ting the Capacities of all Perſons. T ſhall ſay nothi 
in Commendation of this Book, hoping it will ſpeak| | 
itſelf, Iremain a Well wiſher to the Mathematic 


Joux G0 


od 


Does every Orb of each denomination, 


Flo the AUTHOR, on his Ingenious BOOK, 


Intituled, The Ar of SHADOWS : 
Univans.t DrALLING. 


J. 
Oes Time (ſub Deo) nolens wolens Rule 
The Univerſe with uncontrolled Sway? 
Do both Nature and Art, Wiſeman and Fool, 
His Law of Limit, all alike +, ET 


Or; 


Do all viſible things on Time depend: 
In Time Begin, Perfect, and make their End? 


II. 
_ 


Whether the fixed Orbs or Wanderers, 
Keep Time's unbroken Law of Limitation : 
By Minutes, Hours, Days, Weeks, Months, & Years? 
Does Time's Progreſs admit of no Ceſlation, 
Till Eter nity ſtop his Numeration? 


III. 


Is Time that's paſt beyond retrivement loſt, 
Impoſſible to be reſtor d again? 

Does time that's preſent fly more ſwift than Poſt, 
A:.d ne'er one Moment, in one ſtay remain : 3 

Can nothing ſtop Time Peet, none hold his Wings, 


Empires nor Emp'rors, Kin gd omsnor their Kings? 


IV. 
Can neither Strength, Power, nor Policy? 

Can neither Wiſdom, Learning, Wit nor Art, 
Riches, Grandeur, Honour, nor Majeſty, 

Stop Time's fleet Pace, or his Progreſs revert: 
Nor Favour, nor Intereſt, nor Bribery 0 
Stay Time's {wife Paſſage to Eternity? 1 

oes 


— ———— — —— 
* 


I 


toes Time more ſwift than Thought or Fancy run 
Yet ſo, that he doth a fir Seaton lend 
To ev'ry Purpoſe underneath the Sun 


o 
1 

” 7 

\ * 


For to Begin, Perfect, and make its End ? 


Does Time rule all things, yet all things Obey, 
That will accept his Service, while they may? 


If then, Time be the Beſt thing we Enjoy | 
Of all Sub-lunar Bleſſings we receive 
And greateſt Wiſdom be, "Time well tlmploy ; 
W hich being loſt, we ever can rettieve : 
Sure from theſe Pre emiſes, I may inferr, 
To watch Time's Paſſage, ſhould be our chief cara, 


If ſo, then ſure ſure I may. (wichout denial) 

Affirm that the moſt Uſcful Art, which by 
The Art of Shadows, or a True mady Dial, 
From the Sun's bright Reflection, to each Eye 
Doth ſhew us how, (by ealy Definition) 


VI. 


VII. 


E ** 
223. am 


Pl 


g. 
hic 


es 
ils: 


This {wife Accomptant, ſums up his Addition. 7 


Then ſure above all, that ere writ the Art. 
Fromplainneſs, Fulneſs Shortneſs, andperfection, 
GOOD doth this Univerſal Gocd impart, 

To all Capacities, b. his Direction: 
. For both by Inſtrumens, and Calculation, 


GOOD above all, 


VIII. 


ell 
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25 * good his Application. 


Wai, BIT TAN, Philomath. T 
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y Poxs Printed and Sold by RICHARD 
Y MounT and Thomas Pact ; on 
T ower-hill. e 


K TREATISE of Frigonometry Plane and Spherical, 
. Theorical and Practical, in which the ſeveral Caſes 
Plane and Spherical Triangles are ſolved Inftrumental- 
and Arithmetically: And likewiſe, A Treatiſe of Ste. 
„ arapick and Orthographick Projection of the Sphere, in 
4" *%Ybich the Principals and Thoerems on which they de- 

nd are clearly demonſtrated, and the Practice naturally 

duced from thoſe Demonſtrations, Illuſtrated in the 
| ercographick Projection of the ſeveral Caſes in Right and 
' Pblique, Angled Spherical Triangles, fo that the Requi- 

es may be found without Calculation by Scab and Com- 
ye ils; By Samuel Heyns, Teacher of the Mat bemat icks. | 


| Epitomy of Geometry, Being a Collection of the Firſt, 
IN. Third, Fifth and Sixth Books of Euclid's Elements, with 
eir Application to ſeveral of the moſt uſeful Parts 
f the Mathematicks; Alſo Euclid's Second Book and Do- 
Frine of Proportion Algebraically demonſtrated; To 
on FRhich is ſubjoyn'd, a Treatiſe of meaſuring Superſicies 
nd Solids, Valenz Decimally and Practicallßß; With 
e Cuſtoms uſed by Artificers in meaſuring their ſe- 
feral Works; likewiſe Directions for meaſuring Board 
Ind Timber for making Veſſcls, of any Bignefs; Taking 
he Plan of any Court, Yard, Garden, &+. Alfo the Cut- 
ing of the Five Regular Bodies; By William Attingham, 

L eacher of the Mathematicek. 8 


44h. The Hiſtory of Fluxions, Shewing in a compendious 
* Manner the ficſt Riſe of and various Improvement in 
that Incomparable Method By the late Mr. Joſeph Raphſon 

. M. and R. S. S. To which is added Letters between 
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BOOKS Printed and Sold, &c. 


Sir Iſace Newton and Mr. Libnuire relating to the fiiſt In 
ventor of Fluxions. 


' Geometry improv'd, 

1. By a large and accurate Table of Segments of Cir 
cles, its Conſtruction and various Uſes of Solution of 
ſeveral -difficult Problems, with Compendious Tables fo 
finding a true proportional. Part, and their Uſe in theſe 

or any other Tables exemplify'd in making out Logari 
thms or Natural Numbers from them to ſixty Figures 
there being a Table of them for all Primes to 1100 
erue to 61 Figures. e | 

2. A Conciſe Treatiſe of P.hedra or ſolid Bodies of 

many Baſes both the Regular and others; To which are 
added, Twelve new Ones with various Methods of form. 
ing them, and their exact Dimenſions in Surdes or Species 
and in Numbers Illuſtrated with Variety of Copper-plates 
by Abraham Sharp, Philomath | 
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PROBUEMS and DEFINITIONS 


eometrical and Aſtroumical: 


FOR THE 


ore eaſy apprehending, and ready Performing 
of the ſeveral Matters and Things contain di in 
the following TREATIS E. 


cee eee eee recess 
PRor. I. Fi G. I. 


en any Point (as O) taken in the Right-Line 
4 QR, to erect a Perpendicular O S. 


PEN your Compaſſes to any ſmall 4 
J:] Diſtance ; and ſetting one Foot in 
the given Point O, with the other 
1 makes Marks on boch che ſides 
o as at T and V. | 
>. Open the Compalics to any Diftence, grea- 
than the former, and ſetting one Foot in T 

h the other deſcribe On Arch : Alſo, wich 
- aid 


©. 3 
: * a 
— 


(2) 
the ſame Diſtance, ſet one Foot in V, and with 
the other deſcribe the Arch gg, crofling the former | 
Arch hb in the Point S. ; 
3. Draw the Line Os, and it will be Perpendi- | 
cular to the given Line QR. : 


Pros: II. FIS. II. 


A Right-Line given, how to draw another Right- " 
' Line, which ſhall be Parallel thereunto at any | 
PR, required, 3 


ET the Line given be AB, unto which is 
| required to draw another Right-Line CD,! 
which ſhall be Parallel to the former Line AB, the 
and at the Diſtance A C. 1 
I. Open your Compaſſes to the Diſtance A C, Ri 
then ſer one Foot in the Point A, with the other 1 
deſcribe the Arch C; Again, place one Foot in B, 
and with the other deſcribe the Arch D; then He, 
draw the Line CD ſo that it may only touch the Cir, 
ewo Arches C and D, ſo ſhall the Line CD ſo tha 


required. 


* 


Aftronomica De 


6 Seo Horizon is that part of the Heavens Er 


as a quick Eye can diſcern in an open 
Place ; which divides the Heavens into two equal ia 
Parts, The middle Point of the Heavens which i is, * 
over our Heads, is called the Zenith ; and chat 
under our Feet the Nædir. 2. They 


B £M 


Cy» 
r 2. The Aleridian is a great Circle of the Hea- 
WFens, paſſing through the Poles ; the Zenith and 
Nadir, in which the Sun is at Noon, and at 
Twelve a Clock at Night. 

3. The EquinoGial is à great Circle of the 
Heavens, dividing it into the Northern and South- 
ern Hemiſpheres; and takes their Names from the 
t- two Poles, that being call'd the Northern Hemi- 
ſphere, in which the North-Pole is ſeated; and 
that the Southern in which the South- Pole is ſeated. 
Unto this Circle when the Sun in his Annual 
Motion arriveth, (which is twice a Year) the 
Days and Nights are of an equal length through 

the whole World. 85 
This Circle cutteth the Axis of the World at 
Right Angles, and is ſeated in the Heavens every. 
Ways go deg. diſtant from either of the Poles. 
B, 4. The two Topicks are Smaller Circles of the 
en Heavens, deſcribed parallel to the Equinoctial 
the Circle, and at 23 deg. 30 min. diſtance therefrom 5 
ſo that being the greateſt Declination that the Sun 
ace ſfath from the Eęuinoctial towards either of the 
Poles, Of theſe Circles one is called the Tropick 
Cancer, or Northern Tropick; the other the 
Fropick of Capricon, or Southern Tropick. Theſe 
wo Circles are the Bounds or Limits of the Sun's. 
Eourſe, for between them he always moveth, ne- 
ens ker going more Northward or Southward, (that 
$, declines not nearer to any of the Poles) than 

pen oY OA | 3 
jualF 3 deg. 30 min. Wherefore, when the Sun in his 
þ is Annual Motion, ſhall arrive to the Tropick of 
-har$ncer, Which is about the xoth or 11th of Fune 
Thee maketh the longeſt Days to all inhabit the 
4 1 Nor- 


7 


11 


40 


Northern Hemiſphere. And when he arriveth to 
che Tropick of Capricorn, which is about the x xth | d 
of December, he maketh the ſhorteft Days to thoſe 


that inhabit the Northern, and the longeſt to . 

thoſe of the Southern Hemiſpher e. 15 

2 2 — 

ith 

How to find a True Meridian. line; and the Azi- | F 

muth of the Sun. E 

I is very neceſſary to have a true Meridian , by 

line, which may be obtained many ways, but L 

the beſt I know for Practice is this; . 
Get a plain thick Board of a Foot Square, o 

more, then in the middle, or as near as may be, — 


faſten a ſtrong Iron Pin, about three Inches long, 
and make it ſo faſt, that it will not ſhake or. 5 
yield in the leaſt: It matters not whether 1 it bey 
exactly Perpendicular, or not. 
Set this Board Horizontally, with Earth or Sand 
| upon the Ground ; about Nine a Clock ſee where 
the Head of this Iron- pin (which muſt be ſharp) © 
at top) giveth its Shadow upon the Board, mark? 5 
that Place: Then take a wooden Ruler, ſharp al- 
ſo ac the end, and lay it fo, upon the ſharp end t 
of the Iron Pin, that the ſnarp end of the Ru 
lar, may touch the Mark, then carrying it ſtea- 
dy, deſcribe a Circle. la 
Come again about Three a Clock in the Af F 
ternoon, and mark where the Shadow of the 
Top of che Iron-Pin is in that Circle again. 
Draw a Line from thoſe two Marks, which 
will be Eaßß and Weſt, and the Perpendicular > 
that Line will be a true Metidiam Line Bu 
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CJ 


But becauſe the Sun may be under a Cloud, 
ON when you come at three a Clock, you may make 
[th three or four more Circles, and uf; them as you 
fe | uſed this. = 
OF When you have a true Aferidian- Line, you 

will eaſily find the Sun's Azimuth, or Diſtance 
— from the South; for hold but up a Plumb-line, and 

the Angle which the Shado:y makech with the Me- 
£l- ridian-Line is the eAzimuth; or you may lay the 

Edge of your Quadrant to the Meridian-line, and 
the Shadow of the Plumb-line paſſing through 
bur the Center, will give you the Azimuth in the 

ut Limb, and better than if you Calculaced it by 


or the Sun's Altitude. 


be 3 ES fo | ; 5 Yo _ 
383 * 

ng, : 

"= How to make a Line of Chords to any Length or 

be Radius. 


UWlrſt make a Right- line of any length as CBD, 
4 and upon the middle, by the firſt Problem, 
_ erect the Perpendicular A B. : 
Secondly, Open your Compaſſes to the Radius, 
or Length, that you would have your Line of 
Chords to be of, which ſuppoſe AB, and with 
R that diſtance upon B, deſcribe the Semicircle 
CA. à„ | 
Thirdly, Your Compaſſes being open to the 
Af ſame diſtance you deſcrib'd the Semicircle, ſet one 
Foot in D, and make a mark in the Quadrant DA, 
as at R, then take with Compaſſes the diſtance on 
the Quadrant, from A to R, and ſet from R to 8, 
ſo the Quadrant will be divided into 30, 60, 90, 


B 3 deg. 


(6) 


deg. then divide DS, and SR, and RA, eachl 
Into three Parts, which will be 10, 20, 30, 491 11 
50, 60, 70, 80 and 90. 

Lafly, Set your Compailes in D, and open} 
them to every one of the Nine Parts that the Qua- th 
drant is divided into by 10, 20, &c. and deſcrib: de 
the prick'd Line as you ſee in the Figure. 

Note: You may divide the Quadrant AD, 70 
you will, into 90 equal Parts, if your Quadrant 
is large, and ſo transfer them from the Quadrant 
to the Line CBD, as you did by every ren | 
Degrees.” .FY 


Pros. III. FIG. III. ee 
The Latitude of the Place, the Declination of the | 
Sun, and the Altitude of the Sun being given, th 
70 find out rhe Azimuth, Geometrically. 1 
fre 


4 
"4 
”» 


the 


deg. min. 
The Latitude of the Place is (51 30 35 
The Heclinnation of the Sun 155 20 9 North, 
| The Altitude of the Sun is 18 2 | 
I. Upon che Center Q. deſcribe the Semicircle® 
"Ip HZO for half the Meridian, and upon Q, raiſe * 
the Perpendicular QZ, for the Zenith. In 
II. Set 51 deg. 30 min. of your Line of Chords, P 
which is the Latitude of London, from Z to E, | 
and draw . Q from the Equinoctial. 2 
III. Set 20 deg. 9 min. the Sun's Declination, % 
from X towards Z, to the Point D, (being it is 
North) and draw the Line DT parallel to K Q. 
ſo is DBT the Parallel of the Sun's Declination. 2 
IV. Set 18 deg. 2 min, the Sun's Altitude from 
rom 


1 


ach from O to L, and from H to M, and draw the 
40 Line ML, for the Parallel of Abitade, 
1 V. Take your Compaſſes, half the length of 
pen the Parallel of Altitude SL., or SM; and with 
dad“ that Diſtance upon Q, deſcribe the innermoſt 
ibe Semicircle ACG. 
VII. From the Point B, which is where thePs- 
if} alle of Delination, and the Parallel of Altitude 
am do interſect, erect the Perpendicular BC, till it 
ant touch the innermoſt Semicircle. 
" VII. Lay a Ruler from Q to C, and it will cut 
the outermoſt Circle in E; fo HE meaſured upon 
A Line of Chords be 80 deg. the Sun's eAzimutb 
from the North part of the Meridian. 
the VIII. EZ hall be 10 deg. the Azimuth from 
Ven, the Eaſt or Weſt. 
IX. Lafly, EQ ſhall be 100 deg. the Azimuth 
from the South part of the Meridian. 
Note: And whereas throughout this Book there 
is continual mention made of Degrees and Mi- 
rel Water; know, that a Degree is the 360th part of 
any Circle, each of which Degrees is ſuppoſed to 
be divided into 60 Parts called Minutes, ſo that 
45 Min. is three quarters of a Degree, 30 Min. 
Zhalf a Degree, and 15 Min. one quarter of 2 


Degree, &c. 
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A Table of the Sun's l br 1 
March] Apri ay une | Þ E 
S 1 4 m. ]d. 4 m A m. d. m. 5 h 
Fo 1 3 
15 2 %% 1 3 20 us 
VV 1115 a A 
321 2313 | 2 379 oe on Ty 
F "Jig- az. 25 : 
. 24019 1823 27] * 
6.20- 5612 31 25/16 24 2 4 
| | 1 1110 45/19 3123 
70 3811 4 1 x „ 
820 2611 21 0.83211 9 i 1 
20 13 of O 814/11 27] 57/23 3 
15 81 11 37120 10123 32 14 
1115 910 a 2 7020 2213 31 [ 
11119 49.10 | 19 3 8 28 40 34023 31 I 
44 . 12 48020 45/23 30 I 
1319 18 9 32 1521 | =o $923 21 i a 
14 19 3j9 10 1 44173 Edd | 
13 8 13 1 13 46021 17123 26 þ l 
1618 32; 8 nd el 521 27123 23 \ 1 
17-19: 191 8 3. 2 541'4 „ 1 
1818 27 4% 2 4 29. m- i | 
*** 3 121 $5123 144 1 
Re ms 2s ; ; 19/22 4123 10 @ |: 
1 1 om: 37%½2 1223 [ 
22016 54 6 8. 4 75 2 8 3 | 
23 I6 36 S-.43-Yy. +2 ve „ | 
24116 18} 5 $11.5 37,00 „ 
25 16 ©; 4 59 1 2 4622 „ 
2615 1 4511 222 47122 377 
a „ 1 1822 3322 310 4 
Bs 413-47, 7- 707 -1925. 39088 21 | 
29114 45,3 39 7 3917 3% 32 0 
Mets 2 Ru 4.54 
31114: 5 11 1 
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] JT A Table of the Sun's Declination. 
1 S, Fuly Auguſt. Septem. October Nevem. Decem. 
3 8d. MIA. M. &. m d. m. d. md. m 
1 122 815 12 4 24 7 15 17 4023 
i ire 55 4 2/7 380% $623 13 
321 3 36 3 28 8 --ofi8- 11232 17 
| $ | 4/21 42114 17 3 15] 8 22118 2823 20 
CCF 4323 23 
ö ü 13 39 2 29 9 718 5823 26 
ö 13 20 „ 39 29119 13/23 28 
3 112429 $1119 27,23 30 
| 12 4r 13 19{10.-.13]19- 41123 31 
2 21. 0 -5.34F0 no 31 
| - 1} 0 - 32110 56120 $8123 31 
11 41 os $11 bs ht 21123 31 
11.21 ieh 3920 3442 20 
ö 11 % 3912 9020 46023 27 
6 10 39 1 312 2170 5822 25 
| 25410 1 2 12 4/21 923 72 
| 1219 57] 50% 2/21 20123 19 
| 9 207-2 13113 22/21 31/23 16 
43 9 15, 2 37,13 42121 41123 12 
8: 53.9 -- o{14:.. C 
8 31] 3 214 - $1122 23 20 
5 93 ½¼¼ 41122 923 © 
E 47/4 i ©: 0133 12 1 
7 21 19]22: 17 3 
7 34 35715 2722 3327 44 
5 4105 2015 35/22 4022 27 
6 18 5 4616 1/22 4622 30 
| 5 36 5 616 3.22 5222 22 
5 33 6 2916 49 22 58/22 15 
n 623-433: $ 
zo! 4_47]__ 17 291 22 55) 


The End of the Introdution, 
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How to find the Situation of any Plane, fro . 

the South or North, tomards either Baſt Pe 
Weſt ; commonly called the Declination Ty 
Plane. 


H E Declination of a Plane, is an Arch d 
the Horizoy comprebended between N 
Pole of the Plane, and the Meridian of the Pla, 
Or it is the diſtance of the Plane itſelf, from th 
prime Verticle Circle, or Azimuth of Eaſt ang 
Wet. I 
To find out the Declination of any Plane, chere 
are required two Obſervations to be made by th 
Sun at the ſame inſtant of time. The firſt of e 
Sun's Horizontal diſtance from the Pole of the Plan H 
and ſecondly, of the Altitude of the Sun. oh 
Firſt, To find the Suns Horizontal Diſtanc® 
from the Pole of the Plane. Apply one edge of 4 
Quadrant, to the Horizontal- Line of your plane 
ſo that the other may be Perpendiculax to it, and 
the Limb of the Quadrant muſt be towards the 
Sun, and hold the whole Quadrant Horizontal 
as near as you can conjecture: Then holding uff 
a Thread and Plummet, at full Liberty, fo that 
the Shadow of the Thread, may paſs both thro} 
the Center and Limb of the Quadrant, obſervd 
then the Degrees cut by the Shadow of the v 
Thread, and number them from that ſide of thef 
Quad ant chat ſtandeth ſquate or Per pendicular f 
the 
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he Plane: For thoſe Degrees are the Horizontal 

Ne Piſtance required. 
| Secondly , This Horizontal Diſtance and the 

guns Altitude being obſerved at the ſame time 

Fals near as may be) will help you to the Planes 

{t Meclination in this manner. 

1 Wnen you make your Obſervation, of the 
Suns Horizontal Diſtance, mark whether the 
Shadow of the Thread, fall between the South, 

nd that ſide of the Quadrant which 1s Perpen- 
th Yicular to the Plane. 

7% 1. If che Shadow fall between them, the Azi- 

| chWuth and Diſtance added together, do make 
and he Declination of the Plane, and in this Caſe the 
Declination is upon the ſame Coaſt whereon the 
ber Fe Azimuth is. | 
II. If the Shadow fall wot hernias them, ſub- 


e the leſſer of them from the gr cater, and 
lan be remainder ſhall be the Plane's Declination ; ; 


ard it the Azimuth be the greater of the 
170 o, the Plane Declines to the ſame Coaſt 
A Whetreon che Sun is, but if the Diſtance be the 
ane] greater, then the Plane Declines to the con- 
rary Coaſt, 
the And here Note, That the Declination thus 
ntal ound is always accounted from the South, and 

__E all Declinations are counted from either 
chal outh or North, towards either Eaſt or Weſt, and 
hre 1ſt never exceed 90 Degrees. 
erve I. If therefore the degrees of Declination do 
thehxceed go, you muſt take the reſidue of that 
the! lumber to 180, and that ſhall be the Plaues 
11 to Declination from the : North, 

II. If 


the 


anc 


(129 | 
IL If the Degrees of Declination exceed 1 
deg. then the exceſs above 180 geg. gives tif FR 
Plane's Declination from the North towards of 
Coaſt, which is contrary to the Coaſt where 
the Sun is. | | f [ 


But ſeeing the Declination is the Angle col 
tained between the Perpendicular from the Wig 
and the Meridian, it may be the beſt to wait in fF 
Weather, till you find the Sun in the Meridia 
and then the Angle upon the Limb of the Qui f 
drant, will itfelf be the Declination. L 
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IALLING is an Art teaching how 4 . 

Meaſure the time of the Day, by "the ſha? 
of the Sun; and originally is A Mathematicl | 
Science, attained by the Puiloſophical content 
plation of the motion of the San, the motion i | 
the Shadow, the Conſtitution of the Sphere, t 8 
Situation of Planes, and the conſideration of Ling 

The motion of the Sun is regular, in movirſs 

equal Space in equal Time ; but the motion ( 
the Shadow irregalar in all parts of the Earth, uf. 
leſs under the two Poles, and that more or "lel 
according to the Conſtitution of the Sphere, All 
the Situation of the Planc. 
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__ Are therefore by Art there i is found out Rules 
s o@ mark out the irregular Motion of the Shadow in 
red Latitudes, and on all Planes, to comply with 
E regular Motion of the Sun. And theſe Rules of 
Ijuſting tie Motion of the Shadow to the motion 

) bo Sun, may be called the Art of Shadows. 
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Q ö the ſeveral Sorts of Planes upon which 
J DIALS are aſaally made. 


Definitions, 


Dial Plane is that Flat whereon a Dial is 
{ intended to be made. 
Of Dial- Planes ſome be Direct, others Decli- 
gers, and others Oblique. 

Of Direct Planes there are five ſorts. 

w #4 1- The Horizontal whole Plane lies flat, and is 
ha a4 Parallel to the Horizon, beholding the Zenith. 
itil 2. The South Ered, whoſe Plane ſtands up- 
ren®ght, and directly beholds the South, 

on 's 3. The North Ere#, whoſe Plane ſtands up- 


Tight, and directly beholds the Nurth. 


* 4. The Eaſt Eref, whoſe Plane ſtands up- 


vin . and directly beholds the Eaſt. 


n ©. 5: The Weſt Er:&, whoſe Plane ſtands up- 


i, ul ght, and directly beholds the Weſt. 
r leſs Of Decliners there are infinite; and yet way 
„ allße reduced into theſe two Kinds. 
1. The South Erect Plane, declining more or 
Ark eſs towards the Eaft or Welt. 


2. The 


* 
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2. The North Erect Plane, declining more 6 y 
leſs towards the Eaft or Weſt. F 
Of Oblique Planes ſome are Direct, others D 1 
clining. Now an Oblique Plane is (as to explaiß 
it to a mean Capacity) a Plain, or Dial which 
falls or leaneth from you like the Roof of a 
Houſe, and are of theſe Kinds: 

x. The Direct South-Dial Reclining. 

2. The Direct North-Dial Reclining. 
3. The Direct Eaft or Weſt Reclining. 4 

4. The North and South Declining Reclinin! 
Dials. v4 
Note 1. That all Angles are uſually meaſure 
by a Line of Chords, whoſe Radius or Semi, 
diameter is equal to the Chord of 60 deg. an 
do contain 90 deg. which is a Quadrant; _ e 
time by a Tangent- line. t 
2. If the Hours of a Dial be never fo trul 
drawn, if the Stile be not wellplac'd, it will nd 
go exact; therefore obſerve theſe three Rules i 
ſetting your Stile. = 
1. That it has the ſame Center Gif there bi 
any) with the Subſtile and Hours. 1 
2. Its due Angle. d 
3. That it ſtands eee to the Subftile pd 
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en L FIG. IV. 
How to draw an Horizontal Dial. 


emg ERA W the Line AB, for 6 and 6 Morn- 
"nn 1 5 ing and Evening. 
2. Draw NS. perpendicular to AB; 
his hall be the 12 a Clock Hour-line. 
3. Let C, the Interſection of the foreſaid Lines 
; the Center of the Dial, then take in your 
mpaſſes 60 deg. of Line of Chords, and with 
at Diftance upon the Center C draw an ob- ; 
Eure Segment of a Circle, as AmB. | 
4. Turn to your Table of Horizontal Spaces, 
d ſee what Degrees and Minutes aniwer to rx 
ſtile pd I a Clock; you find they are 11 deg. 51 min. 
ke therefore 11 deg. 51 min. out of your Line of 
: ords, and ſet it from » to bb, on both ſides 1 
e 12 a Clock Line, 
Like wiſe take 24 Deg. 20 Min. for 10 and 2 a 
ock, and ſet it from y to bb; Take 38 deg. 
min. and ſet it from to cc; work after the 
me manner tor the remaining Hours. 
| 5. From 
tui 
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5. From the Center C, thro' each of thel 
Points a, b, c, d, e, draw Lines, which ſh! Mete 
the Hours required. The intermedial Spaces, vitt2. 
Quarters, Half, and three Quarters of an Houtge 
are drawn after the fame Method. Pm 
Laftly, The Stile of your Dial muſt alwajk 
make an Angle equal to the Latitude of the Placy] 
Take therefore 51 deg. 30 min. out of your Lin 2. 
of Chords and ſet it from zz to u, thro C andy 
draw the Line On. 2 
Note 1. That the Stile muſt ſtand at Rigi* 
Angles with the Plane upon the 12 a Clock- Lind 
2. That the 12 a Clock Line muſt bs ſer ex 
atly North and South. 2 
3. That the whole Plane muſt be laid parall 
to the Horizon. 2 7 A 
4. That the 2 Hours above the Line of 6, 2 


{ 
* 


1 

drawn by extending the two oppoſite Hour linggin 
thro” che Center, as 4 in the Morning is drawn w 
extending 4 in the Afternoon, Cc. es. 


EAA. II. Fic: V. 


How to draw the Hour. lines Upon a Dire. 


HERE is little Difference between deſcri 
bing a South-Dial and an Hori xontal- Dial” 
only Obſerve, Rs 
I. That the Angle which every Hour: lim 
makes with the Meridian muſt be taken from til 
Table of South-Dial Spaces, and prick'd down of y 
| "1 


, \ = 0 - ” TYY I 0 - Ta. o 
p ATP YI g 5 Fa) 1y * ES SS 4 I TY - +; y — W - a FI &'&s G l _— LAS _—_— i _ 
ar CS = CL c ST LSLEIDY CELTS 
1 hes ” Y I = 9 * o 


a "C172. 

2 
helY 1 . of che Circle A, B, n, as before di- 
i! b&&ted in the Horizontal Dial. 
vi z. That the Angle which the Stile makes with 
ouſy > Meridian muſt be 38 deg. 30 min. always the 
mplement of your Latitude. 
wad Note; That the Stile muſt ſtand at Right An- 
lacfſes wich the Plane. 
Ling 2. That the Face of the Dial muſt look exactly 
naß , and be placed perpendicular to the Horizon. 
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hw to draw the Hour-lines apon a Direct North 
0 Dial. 


N Direct North Dial, is the ſame with a Di- 
L red South Dial; for, if you take a South- 
+ TWal and turn it u plide down, cauſing the Stile to 
lin int upwards, as the Stile of the South doth 
a bf dhwawards, and leaving out the Hours near the 
1 [-ridian, in theſe Northern Latitudes : as the 
A purs of 9, 10, 11, and 12 at Night, and 1, 2, 
d 3 in the Morning, all which time the Sun is 
i der the Horizon. I ſay a South-Dial ſo inverted, 
id fixed againſt a direct North Wall, ſhall give 
req; true Hour of the Day. 


1 


ſcrli CH 1 P. IV. Fig. 7. 
. ww to draw the Hour-lines upon a Direct, Eaſt 
or Welt Dial. 


ll J PON the point C, if it be an \ Eaſt Dial, or 

| i upon the point D, if a Weſt, with 60 deg. 

n 0 your line of Chords draw an obſcure Stpwent, 
or C 0 
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of a Circle EF; then take 38 deg. 30. min. thy 
Complement of your Latitude, and ſet it from 
E to E, and draw CF thro' the Plane. Call 
this Line the Equizodiat. = 
2. Aſſume any two points in this Equino&igl 
zt à convenient diſtance for the Hour-lings of 1 
and 6; and thro* theſe points GH, draw Perpen 
diculars to the Equinoctial. 4 


5 * 0 


. On G with 60 deg. of your Line of Chord 
deſcribe an obſcure Arch of a Circle IK, and ſa 
thereon 14 deg. from I to K, and draw the Lich 
GK, to cut the Hour-line of 6 in the Point 1 
{to ſhall LH be the Height of the perpendiculi 
Stile porportioned to this Plane. | 
4. Upon L with 60 deg. of Chords, deſcrilfe. 
an Arch of a Circle M, N: between the Houphic 
line 6 and G L. Divide the A:ch MN, into fig ci 
equal parts with 15 deg. of Chords. Then tu, 
to your Table for Eat and Weſt Dials, and Mat 
what number ſtands againſt each hour, (and tl 
Intermediate Spaces, if you pleaſe to pur them ita. 
take the ſaid numbers out of your Line of Chor @m 
and put them upon the Arch MN, from M to he 
F. Lay a Rule from L to each of the Diviſic. 
$#X3, Ce, and where the Rule interſects fr 


Esgquinoctial-line, make marks K, Oc Lin{nt 


drawn thro* theſe points X* *, &c. Parallel wo 
the Hour-line of 6, ſhalt be the true Hour-linMſe 
for an Ea f- Dial from 6 to 11; but if you trap: 
fer the ſame diſtances on the Equinoctial befolff P 
6, as there is after 6, and thro' theſe diſtanqhr 
draw lines parallel to 6 ; you have alſo the hou. 
before 6, as 5, 4, Oc. er 
Note; 1. That the Stile may be a plate of Br. 


x = e TA 


l \ u rC WY - —- 
18 n * 1 o * . 3,” 


(19) - 


tler Iron of the ſame breadth as is the diſtance be- 
frogeen 6 and 9 on the Equinod#iel, and fixed upon 
Cajhe line of 6, perpendicular to the Plane. 

2. That an Eaſt and Weſt Dial is the ſame in 
oi, Reſpects, ſave that the hour-lines of 4, 5, 6, 7, 


of 1K in the Morning in the Ea## Dial, mult be 8, 
pen 6, 5, 4, in the Evening on the Veſt Dial. 

5 — ůä — — 
#2 | C HAP. V. Fig. 8. 
i to draw the Hour: lines upon South or North 
Planes, Declining either Eaſt or Weſt, 3o deg. 

F RAW the Line NS for 12 a Clock 
* Hour- line. . 
crif2. In this Line chooſe a Center as C, upon 
louphich with Go degrees of Chords, deſcribe an 
o tfyſcure Circle. 1 8 
tußß z. Turn to your Table of Requiſites, and ſee 
d \Wat is the Subſtiles diſtance for 30 Degrees of 
d thelination; Tis 21 deg. 40 nin, take the ſaid 
m iſſtance out of your Line of Chord, and ſet it 
orm M to S: thro' C and S dra an obſcure 
to he for the Subſtile. x 4 : 
iſiagg. Now turn to your Declinatien in the Tables 
st Hour diſtances for the Subſtile, and ſee what 
Linnbers ſtands againft each Hour (and 4 part 
lel ou would inſert them in your Dial) transfer 
-linfſe numbers by help of your Line of Chords 
tranſÞ the Circle ſrom 8, towards AB; and thro” 
efolf Points draw Lines from C, the Center of 
anqpr Dial; theſe are the Hours required. . 
hoi. And Lai, In your Table. pf. Reguiſſtet, 

er the Stiles height, and oppofits.to- 30 deg. 

BrifÞPeclination, you'll find 32 deg. 37 min. Set 
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(200 
this diſtance from S to T, then draw CT, ant 
you have the height of the Stile or Gnomon. 

Note 1. That the larger the Radius of yo], 
Line of Chords is, the better you may infer 
the Hour: lines. | | 

2. If the Declination be Eaſt, the Subſtile mul 
be placed on the left fide of the Meridian: an 
thoſe hours that are next to the numbers in you. 
Table muſt be uſed: But the contrary, if ti 

Declination be Vet. „„ 
3. If the Face of your Dial be towards thi} 
North, you muſt turn the Dial the Bottom uff 
wards; and reckon the Hours the contrary way 
SO a South EaFft Decliner will be a North Eaſt D. 
cliner, and a South Wei Decliner, will be a Nort 
Melt Decliner leaving out the Hour-lines, (whic 
will be needleſs) before Sun-ſetting, and aft 
Sun-riſing. %% | 

4. That the Stile muft be fix'd upon the Su 
ſtile, and ſtand at Right Angles with the Plan. 
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How to draw the Hour-lines n an Equinoctij 
Soy; Plane. 


1. YN RAW the Right Line AB, for the Ho 
zontal Line of the Plane, and croſs 
about the middle thereof at Right Angles, wi 
aLine 12 Q 12, for the Meridian and Hour-li 
of 12. : | 
1. Upon the Ling 12 Q 12, either above 
below Q, aſſume any Point at S, and ſetting o 
foot of your Compaſles therein, (it being ope 
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ſto the Radius of your Line of Chords) deſcribe 

the Circle CDE, which divide into 12 equal parts, 
beginning at D. | 
. 3. Lay a Rule to 8, and the ſeveral Points 
©9009, &c. and it will cut the Line AB, in the 
points KKR, Oc. 

Laſtly, Through theſe Points x &, &c. draw 
Right Lines all parallel to the Line 12 Q 12, and 
ſo your Dial is finiſhed. 

The Stile may be either 2 ſtreight Pin, of the 
je zgth of the Line Os, and ſet perpendicular to 
the Plane, upon the point Q; the ſhadow of 
the Top thereof only giving the Hour. 

Or it may be a plate of Braſs or Iron, of the 

I breadth of che diſtance that is between the Hour- 
Iline of 12 and 3, or 12 and g. And then will 
the ſhadow of the upper edge thereof give _ 
true Hour of the Day. 
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| GC " Al B. VII. Fig. 10. 

D to draw the Hour-lines upon a Direct Polar 
: al. Plane. 


Eſcribe the Circle ABDE, with 60 deg 
| of your Line of Chords. 

2. Draw the Diameters AC and AD at Right 
IAngles, in the Center O. AC ſhall be the hour 
Jof 12, and BD the hour of 6. 

3. Turn to your Table of Polar Dial, and ſee 
what numbers anſwer to every hour, take the 
Iſaid Numbers from your Line of Chords, and 
I| prick chem dowa in the Circle ABCD, on both 
Ildes the 12 a Clock: line: Draw lines from theſe 
oats thro” the Center O, and your work is done. 

Q 3 Note 1. 


* . 
. 
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| Reclipation, is in Summer, capable of receiving 


7 


EY r. That this Plane, by reaſon of its North 


all the Hours from Sun-rifing to Sun- ſetting, and 
therefore the Hour-lines of 4 and 5 in the Morn- 
ing, and of 7 and 8 at Night, muſt be drawn 
through the Center, as you did in the Horixon- 


tal Dial. 


2. That the Hour-line of 12 mo ſtand exact- 
ly North and South. | 
3. That the Plane muſt be elevated the ſame 


number of Degrees towards the Seuth, as the 


Equator is in your Latitude. 
4. The Stile muſt be a ſtreight Pin or Wire, (ſet 


perpendicular to the Plane, from the Center O) 
of any length. 


5. The South inclining Plane oppoſi ite to this, 
as directly the ſame, only the Forenoon hours in 
this moſt be the Afternoon in that, and the hours 
of 4 and F ia the Morning, and of 7 and 8 in 
the Evening, muſt be omitted. 
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CHAP. VIII. Fig. 11. 


How to draw the Hour: lines upon Far- Declining 


Dials. 


Ecauſe the Tables extend no farther than 

60 deg. of Declination, (and if they had 
been Calculated to 90 deg. they would have been 
of little uſe, becauſe the Stile's height being fo 
ſmall, the Hour lines would have been i of no Com 


petent Diſtance) and becauſe many times there 
may be Occaſion to make a Dial for a greate 


Declination, ] will ſhzw a Geometrical mw to 
rau 


DDr 
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draw ſuch,” by the help of a Line of Chords 
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Let the Declination given be 80 dep. Eaſtwards. 

1. Draw a Line BC, perpendicular to the Ho- 
ix on Of the Plane. | . 5 

2. Upon C, with a Chord of 60 deg. deſcribe 
the Arch QS, then out of the Table of Re9nifites 
take the Subſtile's diſtance, and ſer it from Qto N; 
take alſo the Srile's height, and ſer it from N to h̊. 

3. Draw CD for the Subſtile, and CE for the 
Stile: Then at any convenient diſtance draw KL 
parallel to CE the Stile. Alfo aſſume any two 
points in the Subſtile, and thro' them draw the 
Perpendiculars FG, and HI. | 

4. Take the neareſt diſtance from T to KL, 
and from V to KL, and fer it from I to R, and 
irom V. to D. | : | 

5. Upon D and R, with 60 deg. of Chords, + 
deſcribe two Arches of a Circle, and ſer off the 
Inclination of the Meridian from J to P, and from 
Vto O. With 15 deg. of Chords divide the Seg- 
ments into equal parts, beginning at O and P. 

6. Lay a Rule on D, and on each diviſion in 
the Arch VO, and mark the Interſection of the 
Rule with the Line FG. Then lay the Rule to 
R, and work after the ſame manner in other 
Arch, and HI. N „„ 

7. Thro' the marks made in HI, and GF, draw 
the Hour-lines. | 

Note 1. When the Plane declines Weſtward, the 
perpendicular CB muſt be put on the Right-hand. 

2. That the Inclination of the Mer;dian muft 
be ſet on the ſame ſide of the Subſtile with che 
Perpendicular, 2 

Thus 
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Thus have you finiſhed your Dial, and in the 
making of this you have made a South declining 
Meſt 80 deg. alſo ; for if you turn the paper, and 


look through it, it will on the back-ſide be a 


South declining WeFft 80 deg. only the Forenoon 
hours in this, muſt be Afternoon in that: Nay, of 
right you have made in this one Dial Four, viz. 
a North, declining either Eaſt or Weſt, if you well 
obſerve what was ſaid of the Dial declining zodeg. 
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CHAT. 1x. 
How to place an Upright Dial truly. 


I have the Meridian perpendicular to the Ho- 


with a Plummet at the end thereof, upon a Nail 
fixt in the Line of 12 toward the top; then ap- 
ply your Dial to the Place where it is to be fixt, 
ſo that the Line and Plummer may hang juſt 
down upon the Line of 12: The Dial thus fixt (if 
the Declination be truly taken, andthe Dial made 


by the former directions) will at all times (if the 


Suns on it) give the true Hour of the Day. 
Note. In every Dial truly placed, if you ſtand 


on the South: ſide of the Plane looking Northward, 
the Hours on your Left- hand of the Meridian, are 


the Morning- Hours, on your Right- hand are the 
Evening -: Hours; but if you ſtand on the North- 


de of the Plane, your Face being Southward, 1 ; 


then the Forenoon-Hours aie on your Right- 
hand, and the Afrernoon-hours on your Left. 
hand ; becauſe your Right-hand, in relation to 
the Plane, is where your Left-hand was, 

The 


rizon, Therefore ſet your Dial exact, hang a Line 4 


A LL Upright Dials, in what Latitude ſocver, / 
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The Three Requilites in Dialling; Calcula. 
ted to every Degree of Declination, in 
the Latitude 51 des. 30 min. ee 
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= "> wy | 
| flile's Incl:. 


| ſlile's Tick. 
Di. | Stile's [nation 


| Di- | Stile's | nation 
| ance height. Jof Me- 


.* ſtance height. of Me- 


dees, 


Mei- ridian. | Meri- ridian. ; 
dian. dian. 
d. mid. md. m. d. mid. mid. m. 

eo 4838 191 17 a 3635 1625 0 
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[The Three Requiſites in Dialling, Calcui 
ted to every Degree of Declination, in th 
Latitude 51 deg. 3o min. 


= Sub. * Sub. Ty 

| file's | Incli- | [|S] file's Inch | 
| J Di. | Stile's | nation Di Stile: natinlf | 
| J. Vance | height. of Me-. F. Hance height. of Mi | 
T [Meridi- ridien.| |S Meridi.“ | ridia 

* T a0, © | AR. 

—_— mn — : | 777 Jos 5 

d. mid. m. d. m 4 m, M J. 

255 eee " | | e | | 
4355 2902 0550 of 67 36 13114 0571 | 
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e of Horizontal Spac ; + ne 
of each Hour-L1NE Pom e Me ng 
{ DIRECT NorTu or SouTH «creo wm | 
Erect, Reclining or Inclining-: Cal K 
every Degree of Larirupf. We 
cli. | ST - — 5 5 | 
ES — — 18 
Aian 2 YE 1 | | | 88 
88 m. d. mid. * m. d. m. d. m. SO 
. 18 
8 O [© O10 Oo a | | S. 
1 4& 1640 2 1 011 | T ou 30 
[9 2 lo 211 912 95 Ag 44 90 439 | 
Eo 3 0 481 4403 O15 WP, m a} 
; | 4: 5Þ> 194 of 54/14 333 
su 2|2 5244 5858 54174. 30050 0s 
| Wj © [7 3E13 275 58 10 1211 . Ws | 
1 1 214 3i6 11 | L 4 
5 811 dj4 2707 3 13 5 np mY 90 0083 
7 0.12 2235 98 54415 = : a ts 6 
5 10.2 40 5 4309 31 16 35 ds i 9981 
3 112 356 17/10 48/18 1755 47 APE 
J 12.3 1115 51111 45119 48 35 790 0079 
0 V 
1 ö f 80 17140 I CO 8077 | 
L 4.5 7995 5 7413 39]22 4442 a'go 096 
{ I 1 = ; : 
* 65 5 30114 31124 944 O 90 80057 
1604 1319 2:15 252 i 75 
5125 31045 4999 0 
3 174 290 : 35/16 27 26 W 
| 35,10 2120 52/447 2690 00 | 
x 1804 44/10 B17 1o[28 9 73 
5 1 | 28 ' 949 490 0072 
5 9. 59119 39% 2129 25150 3390 % 
2015 14411 10'18 | 
6 215 0 415 5 8 39131 3 8 
7 225 44/12 1 120 32 1 8 
8 328 323 * 58:54 2190 o 68 
236 59112 4321 2034 5 
9 1415 Df 555 3990 oofe7 |} 
& 12113: 1327 8 f | 
) © 2516 i __ 5 £9156 37,99 oe 
p 2606 28013 4322 55136 1257 34 90 0065 | 
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17. 5 . 
AT ABLE of Horizontal Spaces, &c. 
5 — 7 1 e 
Taxi. i. x. ii. ix. iii. viii iy vii. v. vi. 8 
211—(— — — — — ph 8 
* , FH: Tu 
F d. m:d. m. d. m. d. m. d. m. d. m.&& || 
[ 2 | baſs 
* Land < Jo . 
| | Re PRES — 4 —. ITS ER Rae | 5 5 
1 27 5514 4/24 25] 38 1159 27 90 0063 
| 28 IOl15 1025 939 7, 00 17 90 
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A Table of Horizontal Spaces, Exactly Cal- 
culated for the Latitude of LONDON *| | 
Shewing what Angle, every Five Mi 
nutes makes with the Meridian, upon an- 
Horiz,ontal- Dial. . 
F 
Hours. d. m. Hours. «© FRA + + | Hours. d. m. 
5 | | — E 

KY: o 0 ii. X. RA 1% fv. Vin. 54 30 
5 55% 59 5 355 2515 55:54 59 Il 

10 301 58 10 59/26 30110 59,56 23 
15 3562 57,15 45Þ7 37j15 45 57 480 . 
20 49] 3 55120 49125 44120 490,59 14 
25 35] 4 54P5 359 51/25 35% 49 I 
| 30. 30 5 3330 3030 5930 23052 lo} . 
| 35 256 53135 2532 009435 2563 30 
40 20] 7 32040 2033 18140 20,65 4 2 
I 45 158 66 34] F} 
[ 9 51150 100535 K 
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— A Table ſhewing = | BY . 4' ſewing 
| | what Angle eve, | What Angi. every] 
Hour Curr, | Aour, et 

er,, Half, and 147i: jor Eaſt| | Halfs, and Three 

nl Three Nuar ers of and Welt. Disls Quarters of an 
an Hour, Pal | Hour makes in a 
Ii a Dirc& Polar Dial. 
| || Sonth-Dial. | 
Os 1k — e ee — — — 
f | | 

RE Hours. d. m.] Hours. d. m.] | Hours. 2 m. 

1 | | 

b Xii. 0 06} | vi. o oo -xu 85 00 

0 W*- 3.2 21 | 233. 45|-|* 3} 3" 45 

4 M24 40 7 117 30 [2 21-7 38 

ol % 17:44:13 iar 1 111 15 

106 . *. 9. 28] Uni. v.51 oof fi. XI. 15 00 

3 „ 2% 57] „ 3Þ8 450 % 38 45 
ae 201-13 42S: 36 

lb 597 4 f. 5 35] #6 15 
4 UI. X.] 19. 46 in. Iv.30 OO| fi. X. 30 oo 

3511 322 35 2333 45 1 3133 45 
66 225 320 237 3% [2 2137 30 

30% E. b 38] ja fr 15] f. fr 25 

12 . iK 31 545 x. 11445 oo fl. 545 0 

acl % 23565 22] f 348 453 [ 3158 45 

20) * 239 3] 7 2152 30 2 UT 36 

35 442 3 16 15] |3- 6 15 

27 V vüla7 9] jX- 1. 60 oof iv. viii. . oo 
a 351 37] fr 35652 45] f— 3663 45 

36 : 2 5:6 TH: i, 2157 30 2 2:67 30 
13 „ ien 240 . 172 15 3 72 15 
49 „ Val.166 43 Rl. 1475 oo! IV. V1./75 oo 
24 372 17 1 378 43 
1 of} 1 282 30 

— 1183 591 3 86 11 
3 „ 
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| A TABLE of Hour Diſtances, and Parts of an | 
Hour from the Subſtile, in Declining Dials, in the 1 
| Latitude 51 deg, 3o min. | 
G — — . q 
| "South Declinins | Scuth \ Declining South Declining a 
| 1. oo. 2 00. „ . 88 8 
1 Hours. d. m Hours. [d. m. Hours. d. m. L 4 
1 I 93 28 vi. 94 06 vi. 96 06 | i 
ö 1 2186-31 2 3186 23|1 3190 05 
j 2 28 4'2 238 24|/2 2184 5 
1 3. 354 14 3 7s 11 3. 273 9 |. 
1 V., Ves 3 vn. % 7 vu. hr 1 J 
IÞ 1 3163 11 1 364 581 3155 47 
i I ß 2 © 259 [ ibi 
„ 1.55 4703. 1656 24 
0 vill. 1w. 48 27 vill. 205 08. vill. v.52 18 |: 
| 1 3644 461 347 Wh. 
2 2139 = i 105 402 2443 oof |, 
3 36 1.47 , 3- 87 „ 139 4 4 
K. 1.33 3 ix. 111.34 13 [IX. 11.35 25 
11 512.8 52 1 330 4911 331 59% 
„ 44 1% 227 36|[2 2128 391 |S 
[3 2122 483 2124 3313 1/25 33 
X. 11.20 43 X. i. A1 39 1X 11.122 36 |} 
1 77 39 3118 4211 3119 4 
2 215 20 2 2,16 13]2 2117 ol |, 
3. ' 1112 47:3: 1:13 28/2 ½4 208 þ, 
xi, i. 15 18 xi. ijio 38 xi. iſt. 57 
1 37 32 1 308 4 1 4% 30% 
2 215 29 2 . 50 18% 20% - of i 
3-13.39 I-93 33 1/3 =; 004-400 
XII. 9 48 xii. oi 36 Ni. % 21 
Sub- ſtile Sub- | ftile 1 3100 03 : 
I 1 421 300 55 Sub- | ſtile 
L123. 3312. e 05147 .::2162 i « 
3 11 6 1443 105 26 3 10 4 31 3 
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FFC HS 
i. XI. o8 3B|t. xi.ſe7 49fi. xlfjo7 oo 
1 311 oa 3110 15/1 30% 25, 
2 213 30] 2/12 4302 2111 4 
= 1118 1003 15 1603 1 114 24 
ij. O13 f n 45 II. wt 0 O0 
1 327 3011 3/20 39] 2319 41 
1 224 302 24223 302 2122 30 
3 1182 5]3. 127 03 1425 27 
lil, ix. 30 45]UlL ix. 29 39li. IX. 28 32 
x 3834 9% 3033 volt 331 480 
2 237 45[2 2135 3212. - 23$ 16 
3 var 4613 1140 153 1138 56 
iv. vill.45 41ſu u. viii.(44 17|iv. viilgz $2]. 
x 265 f 348 33] 3647 o2 
2 254 94/2 2153 93557 251 30 
3 159 38 7 3 556 144 
v. viidea 510 v. vi. 63 ov. vilſ61 16 
x 30/%/0 2iln 2358 271 366 38 
2 2/76 042 274 00602 2/72 09 
43 1181 5503 1179 573 177 56 
vi. 86 56] vi. 85 54 vi. 82 52 
South Declining. South Declining. South Declining. 
o4 oo. o 66. o6 OO. 
Hours. D. M.] Hours. D. NMI. Hours. D. M. 
vi. (99 12Þ 288 12 | 
I 392 1213 1,02 115 
2 2:85 II IVIIi. v.76 17 vii. 
3. 180 11 1 3/70 32[1 
vu. V.94 192 265 0107 
L.*- 4PÞ.. 109” 408... 9% 
2 263 15ſvill. iv. 54 49]Vub 1.56 
3. 158 si 350 10 | 
VIII. iv. 52 1412 2145 442 
3 1148 40% 1141 4o[3 
2 2144 24lX. 111137 Fox. 
3 1040 2311 3134 13/1 
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SL 4 38 ER 

1X 11.36 49% 2331 54 
5 3 

2 229 a 
1 

x. U-23 

1 3,20 
Iz 2118 

EG 

ﬆ. 1.12 

1 3110 

12 207 

3 1,05 

Xi. oz 

I 330 5 

Sub- ſtile. 

(2 2,01 
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I: 
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13 ; 

ll. 

I. 223 22 22 
12 21ſili. ix. 25 17 
3 301 328 22 
WW. IX. 27 | 49,2 231 237 
1 3130 209 735 04 
[> 2134  o5\\v. vili..38 52 
3 437 51 3142 39 
iv. vill. 1 2112 246 49 
jt 3145 I | 

2 2448 

3 1153 

vi VII. C9 

1 3164 

2 270 
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Fourh Declining, 
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South Declining. South Dec ming .| 


o oo 


Hours. 


D. M Hours. D. M. 


Hours. D. M. 3 


2192 
1186 

v.80 
3 
2 
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2100 


OI 
03 
06 
og 
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13 
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o vili 


17 ix 


39.53 
0 
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402 
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1802 
1403. 
13 vu, 
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10 1 
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3602 
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8 8: t 
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f! 1h 
17 
Ut: 
1 
1 
. 4 
114 
1 
1 
4 
| 
'E 
Ti i 
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ii. ix. 24 a 19. ix. 23 13 f ix 22 08 
„ n bn dee © oh 
| 230 28[2 229 19 16 
3-133 h; - M33 37/3 1131 25 
iw Vih37 26|1v V11;36 og ſiv vii 23 15 
1 3042 16]! 239 5211 338 30 
2 2445 2002 2143 $22 24% 22 
{3 149 213 1/148 083 146 34 
WY: * V115 4 20]V Vu}52 4oV VII 51 ogf 
1. 359 166 - 257 311 336 49 
2 1j, ze 1861 392 286 50 
3: 270 023 - 1168 03'3 1166 10] 
vi þs a5] vi 52 45] vi 71 46 
1 - 3140 81 399 3801 3.77 36 
: South Declining. South Declining. South Declining. 
Ao do | 1 1 5 21 00 
Hours. D. N Hours. D, N Hours. D. M. 
3 1192 my 194 25 196 35 
(vii $ v.86 det . [v.88 17% V90 20 
1115 28 2 2/1 3.82 101 2184 Ol 
12 274 16/2 2,76 112 278 023 
sin  1v,63 og viii 1v;64 48 vüi iv66 29 
1 2 337 33 - 3159: 3% 361 03 
[2 252 00/2 254 . 19 
3 4 253 - 1149 493 151 12 
ix Uuj44 07/|1x 111045 25, 11146 42 
1 364 6 3041 191 342 30 
2 2136 21/2 2137 39.2 238 36 
3 132 49/3 1133 533 134 56 
11129 445 1130 30 X 131 28 
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5 1 $43 - 1 
Sub- ſtile. Sub- 
1 xiſot 251 ki 
i 3193 431 3 
2 2106 022 2 
3 108 243 1 
i le 481. --£ 
1 3113 13.1 3 
2 2015 49.2 2 
„ 
iI 13X01--13.40.--- 3 
I 3124 0301 3 
2 2127 03.2 2 
3 130 1402 I 
iv yiilz3 36ky vii 
[2-037 1918 0 
2 2141 002 2 
ff 
v Vigo 2600 vi 
1 354 941 310 
2 2149 0202 2 
3 116 198 4 
Vi. [69 49] vi. 
I 3175 36/1 3 
2 o{8T 3316 © 


1 23 
2 2 
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ii! ix 18 161 319 181 3:19 02 
I 321 ooſ2 2122 OTI;2 221 FLY 
2 223 5013 1124 36,3 1.24 .36 
3 1126 49ſiv. ili. 28 30liv. viii. 27 41 
iv VIIII320 or 332 611 330 $3 
1 332 22/2 2135 35j> 2234 18 
2 236 543 12139 19 137 36 
3 1140 43%. vü. 43 18. vil. 41 Al 
V- Vlad 43,8 en e eee 
I 349 092 252 077 250 28 
2 2133 49.3 157 863 1.53 14 
3 158 47 vi. 62 11 vi. 50 21 
vi [64 04,1 2067 42311 365 46 
1 3159 392 2.73 28 271 28 
On yg '77_5ol; li 77 24h 
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16 -00, 17 OO, 


Hours. D. M. Hours. 
VII. v. 98 31 ü 


i 3 92 17)! 
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13 890 4a03---: 
viii. iv. 73 45 ni 15 
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2 262 212 
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x. - Mt 62 11K iii 
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13 
1 
1 1 302 16 
| | Sub- Sub- fille. | 20 02 
14 | 200 53] Sub- ſtile. 
43 1002 5613 102 12 
ii o ji og 15 
11 307 281 3006 12 
2 209 472 2108 59 
13 112 1002 111 20 
Hi ix 14 37] ix](13 45 
bn 317 091 316 14 
2 219 492 218 50 
13 122 $5413 121 33 
| liv iv vilizs 28|iv viii 24 24 
1 32S 2331 37 24 
12 2131 4802 2139 35 
[3 1635 343 2,33 38 
I viiſz8 59% V11437 36 
1! 342 381 341 29 
2 247 532 245 40 
43 151 '493 150 ol 
1 vi. 55 44 vi. 54 $8 
1 3163 5011 30661 581 3660 os 
2 2469 28 2 267 32.2 265 34 
2 1175 23 173 203 271 21 
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ul | out Declining. South Declining. South Declining.) 
7 | 19-00... ee 21 00 
8 Hours. D. M. Hours. D. M.] Hours. [D. M. 
4 3 98 281 1 3102 39 
g 2 2192 07 2 296 14 
of Þ. 25 44Þ. 3, 189 40 
4 viii i797 28ſvul VIII 1v[83 22 
2 1 3173 191 1 377 02 
h 2157 26 2 ho 5 
9 3 1 61 5043 3 65 | 04 
* ix III56 32x X 11059 32 
2 1 351 3711 1 3154 32 
= 2147 oO 2 2449 31 
2 3 1142 4413 3 1:45 OY 
5 x 1133 45K X 140 52 
2 C 1 3137 OT, 
9 . 2 232 25 
0 3 112.8 2013 . 1130 03 
5 xl 125 1721 xl 126 51 
mg BL 3122 23ʃ1 1 3123 gs 
0 112 2117 392 402 2121 68 
2 1 EF? 02/3 3 „58 1 
4 4] xl 114 31 xll XII 15 34 
41 3112 Sol 3 I 3013 25 
5 2 2% 44/2 213 25/2 211 04 
53 3 1107 26,3 I 08 0703 108 23 
26 | Xiſo5 14,1 ki 5211 xiſos 32 
[ 3102 591 303 371 3004 18 
2 2 2 2 2 


| TH 

2 2116 og] 

43, 1 „ 

U 5 I91Vv vilſ21 18 

411 325 111 324 07 

24/2, 223 142 2/27 og 

42 131 283 1530 13 

15% Vu 24 36;v vIiz3 38 

O4[T 333 381 3837 14 

oF]? 242 37/2 241 08 

3003 1/46 343 145 19 

13 V1 ; 0 30 V1 49 49 

16 356 27/1 354 40 

38/2 2ʃ61 4/2 259 52 

213. 1/67 233. 165 25 

21]vil vi93 19 vii v71 17 

[South Declining: South Declining. South Declining, 
22 O0 23 20 | 24 60 | 
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| | Irithmetical 5 
38 And 6 


Tangents: And Inſtrumentally by a Ruler in 
p. 62 of the firſt Chapter; I tbjnk 1 need 
not tell you what the Ruler is, nor what Lines 
| Fare upon it, for they are known to every one 
that underſtands the Letter that ſtands ar the be- 
ginning of each Lines; and therefore J ſhall ſay 
no more of this Ruler as to the Deſcription of it- 


How to make an Equinoctial Dial. Fig. 20. 


Draw two Parallel Lines, as C, E, D, and A, 
F, B, and in the middle of the Plane, draw the 
Perpendicular FE, for the Hour of 12; then take 
from your Polar Scale (either of them will do) 
1, 2, 3, 4, and 5 Hours ſucceſſively one after an- 
other, and place from x2 on the parallel Lines, 
from E, and F, toward C, and D, and AB, and 
Lines drawn from one point to the other, are the 
Hour- lines required. 


5 The Stiles Height is the diſtance between 12 


and 3. a 
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| CHAT L Fg. 10 
4 How to make a Polar Dial. 


hy Wr.. WP te. ht TE. —_— De cx — ar Om 5. 


Polar-Dial is a Dial that lieth upon thi 
"A Equinoctial Circle, whoſe Stile or Axis i 
90 deg. high, or (more properly ſpeaking) if 
Perpendicular to the Plane, and is the eaſieſt tc; 
be made of any Dial whatſoever ; for the Equino- 
al Circle be ing divided into 360 deg. one 24 part 
1s 15 deg. or one Hour; this Dial being an Hori- 
Zontal Dial under the Poles of the World, where 
the Sun is {aid ro move equal Space in equal Time 
but the Shadow in all other Places is Irregular. 
Therefore the making of this Dial is nothing 
but dividing a Circle into 24 equal parts, and ſet 
ting up an Iron Pin perpendicular to its Plane, 
your Dial is finiſhed. „ 
And this Plane, or Dial is capable of receiving 
all the 24 Hours, in the Latitude of 90 deg. Be. 
cauſe the Sun keepeth continually moving round 
ic, and round it again for the ſpace of almoſt hal; 
a Year: And in all other Latitudes according tof;n 
the length of their Days: So in our Latitude aran 
pur on all the Hours from 4 in the Morning till, 
8 at Night. 9, 
But the making of this Dial according to Geome Mo 
trical Rule is laid down in Chap. 7. p. 217. 
| CHAP 
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CHAP, II. 


* | 5 
* 5 : * bo bs | ij p 
If Vetrical or Horizontal Planes, eArithmetically. 


N theſe Planes there is nothing required but 
1 the Height of the Pole above the Plane, which 
a all Places, is equal to the Latitude of the Place, 
"For which the Dial is made. 
Firſt, Therefore prepare a Table, according to 
he Example adjoyning, wherein ſet down all the 
ours in order from 12, as they are equidiſtant 
From the Meridian, viz. 11 and 1, 10 and 2, 9 
Wand 3, 9, &c. unto them adjoyn the Equinoctial 
Wiltances, that is, for the firſt Hour 15 De- 
NOÞprees, for the ſecond Hour zo deg. for the 3d 
our 45 deg. and ſo of the reſt, by continual ad- 
Wition of 15 deg. then take out of your Canon 
or Tables) upon a looſe Paper, the Logarithm 
me ſor Artificial Sign of the Elevation of the Pole a- 
r. pove this Plane, which for 51 deg. 30 min. The 
1NSBHeight of the Pole here at London, is 9, 893544 
ſer und is always one of the middle Proportionals, in 
ane, nding out every Hours diſtance, apply it to 
5.428052, the Logar. tangent of 15 deg. (which 
1708s the firſt Hours Equincctial diſtance) and add 
Be. nem both together, there ſnall come forth a new 
und ogar. tangent of 19,321556, for that Hcurs di- 
hal ance, Which ſet down in the Table by 15 d. in the 
g tome place, remove your Pafer, to the Logar. 
arefangent of 30 deg. and add them both together, 
tillß ou ſhall produce a new Logar. Tangent of 
9,89 3544, for the Hour of 2 and 10, which ſet 
me · own in the Teble by 20 deg. work after the ſame 
manner 


| ( 64) 
manner, with the Logar. Tangent of 45, 60 
75 deg. for the reſt of the Hours. 


— 


e e . fee, 
1 Equino- The Logar-| The new , bour di- 
Hours, Eil di- ithm of the Logar.ofthe | ſtances | 


ftances.| Tangents. Tangenis. [upon the 


=» 5 do 0 o 0 > jp* 0. 
Kt Tre 5 9,4280521, 32159611 Fo 


[X II3o 9 9,76143919,654982]24 12 
IX Ig 0110,000000'19,893844 78 | 
VIII IV 60 olro,1 38561j10,132105 53 36 
VII Vos o110,571947 10,465491]71 
VI. ; o Infinite. | Infinite. oo © 
# 3 - * 
The Height of the Stile 51 deg. 30 min. i 
l 5 | ere 
The Canon for Calculation is, ori 
As the Sine of go deg. . lan 


Is to the Sine of che Latitude, 51 deg. 30 min. 
So is the Tangent of 15 deg. (the Equinodtia 
Diſtance of one Hour of zo deg. for two Hour: 
of 45 deg. for three Hours, Go. 
To the Tangent of 11 deg. 5o min. for 11 an 
1 —0f 24 deg. 20 min. for io and 2—of if 
deg. 3 min. for 9 and 3, GC. | 
Now if you deſign to pur into this Dial, Mou 
any of the reſt that follow, the half Hours aan 
Quarters, their Diſtances upon the Plane are 5 
eaſily found by the ſame Rules, as the Hounſſ 
were, for by adding the Log. Sine of the Heigl itt 
of the Pole, or Stile unto the Log. Tangeny | 
3 def 


(65) 
60 deg. 45 min. 7 deg. 30 min. and 11 deg: 

min. Which are the Equino&ial Diſtances of 
alf-Hours and Quarters, there will come forth 
e Log. Tangents of new Diſtances, proper to 
. he Halfs and Quarters, Note, There is a Table 
Equinoctial Diſtances for Hours, Halfs and 
Juarcers in Page 31. 
Note, Thus you have all the Hour-lines ; but 
xr the Drawing of it take the Directions of the 
Chapter, in Page 15. 


—— 


CHAP. II. 


ow to draw the Hour-lines upon a Direct South 
Dial in the Lat. of 51 deg. 39 min. 


I is almoſt needleſs to ſay any Thing concern- 
ing the marking of a Direct South Dial, for 
ere is but little Difference between it and the 
orizontal, only you muſt take Notice that this 

lane reſpecteth the South Pole, which Pole is 

evated thereon 38 deg. 30 min. (always) the 

omplement of the Latitude, therefore take 38 

2g, 30 min. out of your Scale of Latitudes, and 

niſh your Dial in all Reſpects as you did the 
orizontal : But obſerve, that whereas in that 

l, the Hours of 1,2, 3, &c. were ſet off on 

our Left: hand of the Meridian, ſo the fame 


„Hours muſt in this Dial be ſet off on your Right- 
anand of the Meridian; if you well obſerve what 
e as ſaid in the IXth Chapter, Page 24. 


Note, That the Angle which the Stile makes 


$f 38 deg. 30 min. 
5 , F 2. And 


iglich the Meridian, muſt (as I have ſaid before) 


9, 10, II, 12: 1, 2, and 3 muſt be left out, and 


a 
_ - - 7 
- — — © hr Va 
— —ͤ —. ̃¶ üG— — — 
—  —— 
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| 1. RAW the Line A B, for 6 2 Clock Mor! C 
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2. And Laſtly, That the Stile muſt ſtand 


right Angles with the Plane. 7 
CHA P. . 
Concerning a Direct North Dial. nd 


Direct North Dial, is the ſame with the Sourſ<a!* 
only the Stile muſt point upwards towarf» L 

the North Pole, and the hours about Mid- night, 82 
and 5 in the Morning, and 7 and 8 at Night muff» * 
be drawn thro the Center, as in the Horizont fe 
Dial: So is your North Dial finiſhed. wh 


ECT. I Fig. 1d - 


ing and Evening; ö 

2. Draw NS, Perpendicular to AB; this Li 
Mall be the Meridian, or 12 a Clock Hour: lin 

3. Let C, the Interſection of the foreſaid Lint 
be the Center of the Dial; then repair to yo 
Scale of Lat itudes, and fixing one Foot of yo 
Compaſſes at the beginning, extend the other, 


x deg. 30 min. and ſet that from C to A, aper 


. 
? 
4 


from C to B, then open your Compaſſes t 


whole length of che line of Inclination, or the Sc E 
of 90 deg. ſetting that extent one Foc: in A, mo 


7 
c 


the other till it meet with the Meridian line Nn 
as at O, and draw the Line AO, and BO. 


4. This done, extend your Compaſſes fromt 


(67) 
xe2inning of your Scale of 90 deg. to 15 deg. and 
t from O towards A and B, for the Hours of 
x and x, alſo from A towards O, for 5 a Clock, 
nd from B towards O, for 7 a Clock. Then ex- 
2nd your Compaſſes from the beginning of your 
„ucale to 30 deg. and ſet from O towards A, and 
vad, for the Hours af 2 and 10. Likewiſe from A 
bt. wards O, for 4, and from B, towards O, for 
na of the Clock. Then take 45 deg. and ſet from 
mu, toward A, and B, for the Hours of 3, and 
Þ ſo you have 12 Points for Hours. Now Lines 
awn from the Center C, to each of thoſe Points 
all be the Hours required. : _ 
Note, That the Hours of 4 and 5 in the Morning, 
2+ Id 7 and 8 in the Evening, muſt be drawn thro” 
ituſe Center C; and if you deſign the halfs and 
be Marters of an Hour on your Dial, obſerve what 

as laid in the laſt Chapter. 

2. With a Line of Chord, make an Angle of 
J. zo. for the Stile of your Dial, and ſer it over 
tif Meridian-line CO at Right Angle, and your 
"he II is finiſhed. | 5 


I 


Hor 


Lin — —ͤ— 
30 CHAP. v. Fig. 212 


her thy to draw Hour- lines upon 4 South or North Dial 
, p Declining either Eaſt or Welt to any Declination. 
cs | 
e SAYEFORE the Hour-lines can be drawn upon 
„mo any of thoſe Planes two Things muſt be 
de Nin, and three other Things muſt be found. 
O. The Things given are, 5 
om! 1. The Latitude of the Place. | 
. 
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2. The Planes Declination, _ 

The Things that muſt be found are, | 

1. The Subſtiles Diſtance from the Meridiaſſ* 
or 12 a Clock Hour. line. 1 
2. The Height of tlie Stile above the Plane. 
3. The Planes difference of Longitude. 0 


0 Example, Suppoſe that in the Latitude of Loet 


don 51, 30, it were required to draw a Dial 2 5 
deg. of Declination Weſtwards. - 

The Canon for Calculation are, = 
As the Radius ———— ——90 : 09—10,00000 =o. 


Is to the Sign of the Declinat. 25 : 00— 9,625 94 
So is the Co-Tang. of the Lat. 51: 30 — 9,9006 
To the Tan. of the Sub. diſt. 18: 33—19. 5256 
As the Radius — — 90: O0 10, ooo . 

Is to the Co- ſign of the Decli. 25:00 — 9,9577717 * 
So ĩs the Co-ſign of the Lat. Fi: 30— 9,7941 bie 
5 To the ſign of theStiles height, 34: 21— 19,7514 a - 


—— 


—— — 


Vic 
mz 
he! 
ain! 
Tir 


As the Radius —— =— 90: 00 - 10, ooo 
Is to the Co- Tang. of the Dec. 25: 00 — 10, 3313 
So is the Sign of the Latitude 51: 30— 9,893 


Jo the Co- Tang. ofthe Planes 30:47—10,2258 . 
Long. Gat „ 


Having proceed- 
d, thus far prepare 
Table of Hours 
it for the Plane, 
uch as is here done. 
Then againſt XII. 
et the Planes Dif- 


dia 


Lon 
ade 30 deg. 47min. 


in the ſecond Co- 


umn) and from it 


here will remain 
5: 47, Which ſet 
gainſt XI. and J. 
hen ſubtract 15 
nd there will re- 
nain only 47 min. 
which ſet againſt 
[ Then becauſe 
7 min. is leſs than 


3 min. which 


yhich ſer again 
& maketh 4 


zinſt VW and VII, 


ere nces of Longi- 


ſubtract x5 deg. and 


' 


VIII. III. 


ä 
. 
„ . 


Equi- 
noctia l 
. 


iS 2 


400 


Sl fl 


114. 


29. 


44 


59 


74 


IV VIII. 


13 


| True 


Hours 


diſtance 
from the 


00 O2 

Subſtile 
o8 og 
7 31 
28 47 
43 27 
63 24 


88 32 


4: which ſet ag 
hen ada - and it makes 59: 


ainſt VI. then 15 more makes 74: 
then » more makes 89 : Y 
, having finiſhed your Table on this fide of 
2 a Clock, I begin again at 12 and add 
makes 45: 47, which ſet againft I. and 


F 3 


8 


7 


5 deg. write the word cudfitle under it, and 
ubtract ic from 15 deg. there will remain 14 deg 

et againſt IX and III. Then 
d 14 deg. 13 min. add 15 deg. it maketh 29: 132 

VIII and IV. Then add 15 deg. {4 
VII 55 V. 
ich ſet a- 
which ſet 


xt. 


and 


76 
and 15 more makes 60: 47 h ſet adult 19 
and X, and 15 more 11 eh 47, which ſe⸗ ory 


againſt III bn, IX. And thus you have mad: 
a Table fit for Calculation, viz. for finding thi 
true Hour-diftances on the Plane, = 


The Canon for Calculation is, 1. 
As the Radius, — — — 90:ooO- 10, oo0ο⁰ ine 
Is to the ſign of thesStiles height, 34:21 9,75146 2 
So is the Tan. of the Equi. diſt. 14:13 94037 | 


'To the Tangent of, — — 08:08-19,15518 ; 
Which is the Diſtance of 9 and 3 of the Clock 
from the Subſtile. 

And fo will the Tangent of the next Equinocii 
al Diſtance, 29: 13, be to the Tangent of 17 
31, for the Diitance of the Hour- line of 8, and 
4, irom the Subſtile, and ſo for all the reſt off. 
the Hours, as in the Table. 

Having calculated all your Hours, you hav 
Directions for deſcribing them on the Planepnd 
by Chap. V. Page 19. tC 


SECT: k 
How to draw Hour. lines an South or North 
* Declining Planes by your Line of Latitudgſ 


aud Iuclination of Meridian on your Rulalp. , 
in Page 62, 


An Example of the foregoing Dial, Decl. 25 degÞi F 


T_JAVING G calculated your Requiſites belong & 
, & ing to your Dial, and made a Table 0 
Equi. 


D T 9 - 
- \ [1 l = | —a , \ = 
ag - 1 by ST abu, = * C 9 k 
= "0 \ = = WT Way 1 en * —_— A pm 
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Equinoctial Diſtances, according to the former 
Wart of this Chapter, you will find them to be as 
olloweth, 


To draw the Dial. Latitude. 51 — 30 
| Pl. Decli. 25 - 00 
1. Draw An Horixontal Sub. Dif. 19—33 
ine on the Plane. [Stiles Hei. 34—21 
2. Draw C 12, the Me- Plan. Long. 30—47 
Lilian, or 12 4 Clock Hour- Fare. Equmot? 
ine, perpendicular to the —— 
Horixontal-· line of your Plane, D. M. 
and with a Line of Chords IX. 175 47 
ake the Angle FC 12. equal | X. 60 47 
o theSubſtiles diſtance from NI. 145 47% 
he Meridian, and draw CF XII. 30 47 
or the Subſtile on the right= I. 1 47 
and of the Meridian be- II. oo 47} 
auſe the Plane declines Weſt, | Sub- | ſtile. 
z. Draw the Line AB, III. 14 13 
Perpendicular to the Subſtile, . % 1 
mend pafling thro' the Center V. 4 3 
t C, then out of your line -] VI. 59 13 
f Latitude take 34: 21 (the VII. [74 13 
eight of your Stile) and VIII. 189 13 
The it from C to A, and 
udddom © to B, then take in your Compaſſes the 
l, hole length of your Scale of Inclination of Me- 
$:1ian, and ſet one Foot in A, and turn the o- 
her about till it will touch the Subſtilar line, as 
degiit F, and draw the Line FA, and FB 
4. Then repair to your Table, and take off 
NEFour Scale of 1aclingtion of Merid. 15 deg. 47 min, 
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30: 47, 45: 47, 60: 47, 75 : 47, and ſet front 
F che Subſtile towards A, for the Hours of 2, Ni 
12, 11, 10, and 9 of the Clock; again take i rſa 


13, 29: 13, 44 13, 79 13, 74 13, and 8 Pin. 


13, and ſet from E, towards B, for the Hours ec 
3, 4, 5, 6, 7 and 8: Note, 8 falling above 184 


Horizontal- line, is drawn thro' the Center for Inte 
i:1 the Morning, as you ſee in the Figure. 

5. Let your Hour- lines be drawn from ti 
Center thro' every mark in the Line FA, aye 
FB, and your Stile ſet on the Subſtile, making ne 
Angle of 34: 21, and your Dial is finiſhed. y 


SE CT; M 10 
How by the Heigth of the Stile, the Declinfphi 
tion of the Sun, to find what Time ipun 
Sun ſhall part, from one ſide of a Declufj I. 
ing Plane to the other. ma 


The Canon for Calculation. oy: 


As the Radius, — 90: o- 10, oo Dis 
Is to the Tang. of the Sun's Decl. 23: 30 — 9,638 nd 


So is the Tang. of the Stiles hei. 34 :21— 9,8 34 nd 


To this Co- ſine, vix. 72: 43— 1,472,“ 

From which Subtrat — 3047 , 
the Planes Long. - — — . 

And there remains, 41:56 is 


| Which 41: 56 reſolved into Time (by allo 
ing I5 deg. to one Hour, and the odd deg. ſc, 
min. of Time,) maketh 2 Hours 48 min. Afte 
noon, that the Sun forſaketh the South Dial l 
| clini 


ee 9 : + YR OT So). or EI } 
= oat dt HT” 4 = \ l e 2 8 
99 n — PR EL 
= \ = Fy 


jning Eaſt, to ſhine =— the North Dial De- 
ining Weſt: So by the ſame Calculation the Sun 
rrſakerh the North Declining Eaſt 2 Hours 48 
in. before Noon, to Shine upon the South 
Declining Weſt. | 

ei gain the Sun being in vs, the Scuthern Sine 


fer Toe 

dd the Planes Longitude — — — 30—47 
4 = . 102 90 
Ahe Sum is, — — 103-30 
981 


or the Time in Capricorn, when the Sun paſſeth 
om one ſide of the Plane to the other, between 
hich two Limets the Annual Variety of the 
zun is concluded. - 

Laſtly, In the making of this Dial you have 
ade Four, viz. Firlt a Seuth Declining Weſt 25 
leg. but if you turn your Paper and look thro ir, 
t will on the Back- ſide be a South Declining Eaſt, 
>5 deg. Only the Afternoon Hours on the Veſt 
oO Dial, muſt be the Morning Hours on the Eaſt, 
38 end if you turn your Dial the Bottom upwards, 
24nd reckon your Hours the contrary way: So a 
720 South Eaſt Decliner, will be a North Eaſt Decli- 
er, and a South Weſt Decliner, will be a North 
eſs Decliner, leaving out the Hour-lines(which 
ili be needleſs) before the Sun- ſetting, and af- 
ter the Sun-riſfing. „„ 

K Note, That the Subſtile in all Decliners, goeth 
lloſfrom the Aeridian towards that Coaſt, which is 
110 contrary to the Coaſt of the Planes Declination. 
il I 
lini 


lin 
2 ti 
Clul 
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How to draw Hour lines apo» a Far Decliſſpke 
ing Dial, by the two Polar Scales on H 


Ruler. C, 

5 lina 
Example of a South Dial Declining Eaſt 80 deg. 2 f 
tbe Latitude of 51 deg. 30 min. $ > 


D the Directions of the laſt Chapter (or . a 
Page 26) you ſhall find the Inclinatic No 

of the Aſeridian to be 82 deg. 9 min. and u. 
Height of the Stile above the Plane 6 deg. F ] 
min. and the Subſtile's Diſtance from the 1 
ridian 38 deg. 4 min. | A 
Proceed thus, draw firft, the Perpendicular G F 
then with the Radius of your Line of Chords, M 
ſcribe the Arch LM, and ſer off the Subſtile aff 7: 
Stile with the ſame Line of Chords, according ales 
their reſpective Angles, and draw the pricke* “ 
line CBA for the Sabſtile; and GIK for the Sti ?: 
Then chooſe any point in the Saile, as Men 
through which Point A, draw a Line at lengi iro 
Perpendicular to it, as the Line EAC, that don % 
fix one Foot of your Compaſſes at the beginning N 
of your longeſt Polar Scale, and extend the ot hf 
to the Hour of 3, ſet off this extent from A to C uſt 
and through the Point C draw a Line Parallel: © 
the Stile GIK, as the Line CD, fo ſhall CD eu 
the Stile increaſed. Then open your Compaſiy © 
from the beginning of your ſecond or leſſer Pola © 
Scale, to 3 Hours,and with that extent, place ont 7 
Foot of your Compaſſes in the SwbPileABG, carry} 


ing 


1 8 > * 1 12 
- g = = = Li 
\ 4 ” tan. 2 fo £4... Me Fa * 
x . a p al 
* 
. 


it along the ſaid Line, until the other Foot of 
2 Compaſſts juſt touch the Line CD, and there 
ecliſÞpke a mark, as at B, through which mark B, 
; jw 2 Line at length, and Parallel to the Line 
\C, as the Line DBF. Then confidering the 
lination of the Meridian was found to be 82 
g. 9 min. find it on the firſt Scale, or Scale of 
yl deg. and againſt it on the firſt Scale you ſhall 
d 5 Hours 29 Minutes, by which it appears 
at the Subſtile falleth between the Hours of 
Band 7 in the Morning. 
Now according to the Inclination of Meridi- 
s 5 Hours 29 Minutes, you may proceed to 
Make a Table, and ſet off the Hours according- 
„as followeth. 
Open your Compaſſes too oo Hours 29 min. o 
Be greater Pdar Scale, and ſet it for the Hour 


wo 7, in the Line EAC. Then open the Com- 
g oþ!ies to x Hour 29 min. ef the ſame Scale, and 


t it from A to 8. Then open your Compaſſes 
2 Hours 29 min. and ſer it from A to 9. Then 
Pen your Compaſſes to; Hours 29 min. and ſet 
from A to 10. Laſtly, Open the Compaſſes 
Hour, 29 min. and ſet it from A to 11. 
Now having found the Points for the Hours on 
theſe fide of the Subſtile from A towards E, you 
uft do the like for the other Heurs on the other 
ue of the Sulſtile: And conſidering that the firſt 
our from the SabFile towards E, namely, A 
ſſe contains the Diſtance of oo Hours 29 min. as 
„% the following Table; the Complement there- 


onal! to Eo min. or an Hour, is oo Hours 31 min. as 


Table 


ye ſaid Table appears. 
114 
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8 


Z From A r . | From A rewards G 
H. M. H. on the Plane. II. MH. on the Play 


ar J 
urs 


© 294 7 „ 3114 A 
1 294 9 1 31A . 
2 29 A 9 2 7104 

3 294 10 3 314 

4 29;A F 


* 


Proceed to ſet off oo Hours 31 min. taken fre 
the ſame Polar Scale from A to the Hour of 
and extend your Compaſſes from the beginni 
of the Scale to 1 Hour 31 min. and ſet it from 
to 5, alſo to 2 Hours 31 min. and ſer it from Aste! 
4, alſo to 3 Hours 31 min. and ſet it from A Hot 
3; and laſtly, The extent of the © ompaſſes froſ he. 
the beginning of the Scale to 4 Hours 31 Min. Mo 
off from A to 2, and ſo you have Points for I 
the Hours on the Plane on the Line CAH. Rae 

Now for the other Line DBE, you muſt ſer oÞpct 
the Hours thereon (taken out of the leſſer Per 
Scale) from B both ways according to the Tab 
in all Reſpe&s as you did fer off the Hours fro 
A. This being done, draw Lines through the ©. t 
ſpective Points found in the Lines CAH, a, to 
DBF, and thoſe: Lines ſhall be the Hou:-linSſo is 
for this Dial, 5 
The Stile muſt be a thin Plate of Braſs e. 
Iron, and ſtand direaly over the Subſtile, as! - 
the Figure is demonſtrated, by AB and CD. wy 
Thus have you finiſhed your Dial, and in uf“ 
making of this you have made a South Dari 

. 
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go deg. Alſo, for if you turn the Paper, 

CI look through it, it will on the back-ſide ap- 

r Declining Weſf 80 deg. only the Forenoon 

lars in this, muſt be the Afternoon Hours in that: 

"Ty, in rigour, you have in this one Dial made 
r, a North Declining, either Eaſt or Weſt. 
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CHAP. VII. Fig. 18. 


w to draw Hour-lines upon à direct Eaft- Dial, 
Aritbmeticalij. | 


ff | 
ini E T there be an Eaſf- Dial, whoſe breadth is 
5m 6 Inches; and it is required to put on all 
Ade Hour-lines from 6 in the Morning till 11 ͤ at 
A Joon; here you have 5 Hours and 6 Inches: 
fro therefore, before you can work the Operation, 
„ou muſt turn the Hours into Degrees, by al- 
)r Pwing for every Hour 15 Degrees, fo you will 

ave 75 Degrees for 5 Hours; then turn the 
et finches into Parts, by allowing 100 Parts to 
5, Nrery Inch, ſo you will have 600 Parts. 


vl 
. I. For the Height of the Stile. 


tro | 
\s the Radius 90 10.00000 


& I 


As to the Tangent of 5 Hours 75 deg. com. A. 9,42805 
linF$o is the Log. of the diſtance from 6, 600 parts 2,77815 


5 o the Log. of the Stiles height, in Parts 161. 12, 20620 
481 


That is, 1 Inch, 61 Parts of an Inch, an Inch 
divided into 100 Parts. 


thy 


. 
II. For the Hour: lines diſtance from VI. II 


„B, 

As the Radius 90. 10, oodour 

II to the Log. of the Stiles height 161. 2,206hro 
T*<4 So is the Tangent of 15 deg. for 7 aClock 94,424 Go, 
(To the Log. of the firſt Hour 43 Parts, 11,634 ke, 
10,000 

Is to the Log. of the Stiles height 161. 2, 206Pake 


So is the Tangent of 30 deg. for 8 a Clock, 9,761 


As the Radius 90. 
5 5 
To the Log. of the 2d Hour 33 Parts. 11968 


(As the Radius go. 10,000, p 
Is to the Log. of the Stiles height 161. 2, 200,6 

9 80 is the Tang. of 45 deg. for 9 a Clock, 106,000 JC 
(To the Log. of the 3d Hour, 161 Parts. 12,206" © 


Ido is the Tang. of 60 deg. for 10 a Clock. 10,238; 
To the Log. of the 4th Hour, 279 Parts. 12,4453 


As the Radius 90 10,0000 
11. 


As the wenne go | 10,0000 
Ke 5 to the Log. of the Stiles height 161. 2,206} 


Is to the Log. of the Stiles height 167. 2,2068 
So is the Tang, of 75 deg for 11 a Clock, 10,5719 


To the Leg. of the 5th Hour, 6ov Parts. 12,77871 


_ Having thus far proceeded, that 5 Hours from 
6 15 calculated, namely, 7, 8, 9, 10, 11, there 
are yet 4 and 5 in the Morning that mult be 
drawn the ſame diſtance from 6 in the Morning, 
as 7 and 8 are; therefore for your better In. 
ſtruction, fee the following Dial, and imitate 
this Geometrical Conſtruction. 

Firſt, Square out your Dial, and draw theLing 
D, A, C, towards the bottom of your Plane; then 
with 60 degrees of Chords in the Point C, on the 
edge 
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(79) 
r Pge of the Dial, deſcribe a part of a Circle as 

J. B, and ſet from A, to B, the Complement of 
2ooffſour Latitude 38“. 30 and draw the Line CBP, 
208ro the Plane for the Equinoctial. 

A Secondly, Have Recourle to your Table, and 
Se, in your Compaſſes, the diſtance in Parts 
Etween 6 of the Clock and x1 namely 600, and 
Fake Marks wich both Feet in the EquinoRial 
r the Hour-lines of 6 in the Morning, and 11, 
t remember to leave room above 6, for 4 and 
in the Morning, then take in your Compaſſes 


= Parts, and ſet from 6, to 7, and 5, then take 
ood your Compaſſes 93 Parts, and ſet in the Equa- 
oer or Equinoctial, from 6 to 8 and 4; then take 


your Compaſſes 161, and ſet in the Equinoctial 
m é, to 9: Laſtly, Take 279 Parts, and ſet in 
e Equinodtial from 6 to 10, and thro' the 
dints in the Equinoctial draw Perpendiculars, 
Id they ſhail be the true Hour-lines. 
Nate, The Stile muſt be the breadth of 6 and 
of the Clock, as you ſee in the Figure, and 
gutt ſtand perpendicularly in the Hour- line of 
Jof the Clock. 1 


Bro Y N05 
I w. J (ogg). Note, If you have 
. | 043 |'5 a Mind to draw 
VI. 009 | - the Quarters and 
VII. „ 10431 7 Half Hours, and 
VIII. | 1 093 e S Three Quarters , 
; IX. | | 161 [8 you may, if you 
i 5 275 8 obſerve what was 
he XI. 5 (600 8 {aid in Ch. 2. P. 65. 

doe ENG EGIECIEGIEG DS: 


SE C T: 


* P 


Hour. lines, pon 4 Direct E 
tHaſtrumentally by the Polar Scal 


1. JP ON che Point C, if it be an Eaſt- D. 
or upon the Point D, if a Wef, with 
deg. of your Line of Chords, draw an obſci 
part of a Circle as AB, and in that Arch from 
to B, ſet off the Height of the Equinoctial, 38 de 
30 min. and draw the Line CDE, then in fo 
convenient Place of the Line CE, as at R, dr: 
the Line GRF, at right Angles to the Line ED 

ſo ſhall GRF, be the Subſtile and Hour: line of 
2. Draw IH, parallel to the Line EDC. 

3. Repair to either of your Scales known by t 
Letters Pol.] and fix one Foot of your Compal 
at the beginning of the ſaid Scale, and extend 
other Foot to the Hour of 1. Set off that ext: 
from G to 5. and from G to 7, and on its para 
EC, from R both ways, and draw the Hours ol 
and 7 parallel to the Subſtile and Hour-line of 
Then take in your Compaſſes the diſtance from 
beginning of the Scale to 2. hours, and fer it 
from G to 4, and from G to 8, and alſo from 
both ways, and draw the hour of 4 and 8 para 
to the other; fo you have no more hours to ſet! 
towards I, being 4 is the hour of Sun-riling ; | 
proceed to ſet off the reſt of the hours towards 
as you did the other hours, taking in your Co 
paſſes the diſtances from the beginning of the $ 
to 3, 4, and 5, and ſetting each diſtance off 
ſpectively from G towards H, at 9, 10, 11, 
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from R towards C, and draw the hours of 


10, and 11: And ſo you have all the hours 
per for an Eaſt- Dial. 


Stile, which muſt ſtand directly over the Hour- 
of 6, make Right-Angles there with, and may 
ade of a thin Plate of Iron or Braſs, or a 
ſharpned, whoſe Extremity muſt give the 
dow to the Hour-lines on the Dial. 


er from you, and look on the back-ſide, you 
| ſee the perfect Form of a eſt-Dial, only 


muſt write 1, 2, 3, 4, 5, 6, 7 and 8, 


212 — > - » 


CHAP. VIII. 
ow to find the Reclination of any Plane, 


AKE a 2uadrant and joyn it to the ſide of a 
Square, and place the other ſide of your 
| re to the Plane; if the Plummet fall Parallel 
6 7 ſide of the Square, then the Lower: ſide of 
"oF - Pquare ſtands level, by which draw a Hori- 

5 line, on which erect a Perpendicular, and 
y your &quare to that Perpendicular, and if 
Jummet falls parallel to the ſide of the 

re, then that is alſo a Level-line, and your 
N ſtands Horixontally: If the Plummet falls 
1 to the ſide of the Sguare, then turn 


square until it does, then draw an Horizon- 
oe, on which exe a Perpendicular to which 
* apply 


— — 
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. And laſtly, The diſtance from the beginning 
the Scale to the hour of 3, gives the height of 


Vote, That if you turn the Eaft- Dial drawn on 


ad of the hours II, 10, 9, 8, 7, 6, jo 45 


apply your Square, and obſerve what Angle ya 
Plummet makes on the Quadrant, with the ſidet 
the Square, that is the Angle of the Reclinationt 
the Plane. | 


| CHAP. IX. Fig. 1 
Of direct Eaſt or Weſt Reclining Dials, and l. 
| Hour-lines may be deſcribed upon them. 

As all Direct North and South Reclining Di 


are reduced to New- Latitudes, where 
they would be Horizontal Dials ; fo all Dire 


—_— 


Eaſt or Wes dae Aabrre, in any one Latitug 


may be reduced to 
another Latitude. 
Definition.] An Eat or M Recliuing Dial, 
a Dial that directly beholds the Eaf or Weſt, at 
Recline or fall back like the Roof of an Heuſe. 


8 E T. I. 

Jo reduce any Faſt or Weſt Reclining Dial 
any Latitude, to a New-Latitude, her 
the Reclining Dial ſhall become an Uprig 
Dial, aud what Declination that Uprig 
Dial ſhall have in that New-Latitude. 


pright Declining Dials | 


LS Example. 

Suppoſe then, that a direct Ea, or Wt Di 
in the Latitude of London 51 — 230, ſhould rech 
from the Zenith 35 deg. in what Latitude 
that be an Upright Dial? And what Declinati 
ſhall it have in that Latitude? 


RUL 


2 ̃ XT WET ET IPO 
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The Complement of the known Latitude, is 


(always) the New-Latitude; and the Comple- 
ment of the Reclination is (always) the Decli- 
nation in that New -· Latitude. = 

So that if an Eaſt or Weſt Dial ſhould recline 
25 deg. in the Latitude of 5x—30, that will be 
an Upright Dial, Declining 55 deg. in the La- 
titude of 38—30. = 

For 38: zo. being the Complement of 51:30, 
is the New-Latitude. And 55 deg. being the 


| Complement of 38:30 deg. the Dials Reclination 


is the Declination in that New-Declination. 
© The Canons for Calculation are, 


* 


II. 


As the Radius 90:00 10, 00000 
Is to the Co- ſign of the Decli. 55:00— 9,75859 
So is the Co- ſign of the Lat. 38:30 — 9,89344. 


"——— 


To the ſign of the Stiles height,26:41—19,65213 


- —— — — 
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| As the Radius ; 99,00—10,00000 7 
Is to the Sign of the Decli. 55:00— 9,91336 | 
So is the Co- Tang. of the Lat. 38:30—10,09939 | 


To the Tan. of the Sub. diſt. 45:52—10,01275 | 


(84) 
II. 5 Ti 
As the Radius; 9oꝛo0 - 10, ooood Ge 


Is to the Co-Tan 
g. of the Decli. — 
So i is the Sign of the Latitude. 15 rl 953070 of | 


To the Co- Tan. of the Planes 6627 —196397 


Long. | Ee? — 
5 15 60 
| — 500 
4 LS Eouinottial Ti Hows ut 
8 True Hour 
* Diſtances. on the Plane. | - 
| — 3 3 | ou 
ID. MD FL 
5 RF "I — 1 — — 02. 
9 0368 ” 48 ” [ 
07 oF : = 4 i 
06 06 + 3 45 
oF 07108 7 1 
'Subfite 3303 F2 
04 o 806 % 2 
03 ©0912 1 5 $4 
OZ 10 36 pe 8 55 
ol 11051 0 4 
12 12|66 36 = 
II the 
de 01081 2771 29 


| 
Havi 


Having calculated the Requiſites, and made the 
| Table after the manner of a declining Dial; and 
the Hour Arches calculated, we proceed to the 

008 Geometrical Projection of a Weft Recliner. 

21 Draw the Line A, D, for the Horizontal-line 
of your reclining Plane; then at a convenient 
diſtance, and Parallel to the Line A, D, draw the 
53 J Line G, O, 12, for the 12 a Clock Hour: line, 
A and making G, the Center of your Dial, with 
60 deg. of Chords, in G, deſcribe the Circle O, R, 
p, d, and from O, to R, ſet the Subſtiles diſtance 
from the Meridian 45, 52 min. and from R to p, 
| ſet 26, 41 the Stiles height, andidraw R, G, for 
the Subſtile, and p, G, for the Stile; then take 
out of your Table 03:52, 11:04, 19:41, 31:18, 
48:49, 75:59, and fer from R, the Subſtile, for 
the hours of 5, 6, 7, 8, 9, and 10; likewiſe take 
02:54, 10:00, 18:21, 29:24, 45:52, 71:29, and 
ſer for the hours of 4, 3, 2, 1, 12, 11, and thus 
you have all the hours as you ſee in Fig. 19. 


s PCT. II. 
How to draw this Dial by the Line of Latitude 
and Scale of Inclination of the Meridian. 


. os 


* — owe — — — _ 


T Aving found the Equinoctial Diſtance as be- 
fore, and drawn the Horizontal-line, the 
Hour-line of 12, and ſet off the Subftiles diſtance 
and Stiles height, proceed after this manner: 
Draw a Line perpendicular to the Subſtile, paſſing 
thro' the Center, as at G, and take off your line 
of Latitude 26 deg. 41 min. and ſet from G to a, 
and B; then take the length of the whole Scale 


avi G 2 of 


(86 5 
of the Inclination of the Meridian in your Com: 
paſſes, and ſer one Foot in a, and turn the other 
about till it touch, or croſs the Subſtile as at ö, De! 
and draw the Line h, a, and 5h, b, then repair to] Su 
your Table of Equinoctial Diftances, and take off Þ 70 
your Scale of Inclination of Meridian 06:27, oe 
21:27, 36:27, 51:27, 66:27, 81:27, and ſet one 
after another on the Line 5, a, from þ towards a, 1 
for the hours of 4, 3, 2, 1, 12, and 11 of the 
Clock, then take 08:33, 23:33, 38:33, 53:33, 
| 68:33, 83:33, and place from % towards b, for H 
the hours of 5, 6, 7, 8, and 9, of the Clock. 
Vote, Thad got the Clock is to be drawn thro 
tie Center for the hour of 10 in the Morning, Fir 
hecauſe the Sun ſhineth not in our Latitude but 
13 min. after 8 at Night. es 
And thus you have at one Work made 4 Dials, Is t! 
pix. a:Weſt Recliner and an Eaſt Recliner, and aÞto 
Weſt» Incliner and an EaF#t Incliner, for if you turn P is 
the Dial the bottom upwards, the Center will be Io t 
Northwards, and the Axis Pgint Southwards, and Io wy 
thoſe Hours, viz. 3, 4, 5, 6, 7 and 8, will be 4 
the Afternoon-hours of a Veſt Inclining Dial; and k 
if you obferve the ſame of the Ea Reclining hoy 
Dial, it will produce the Eaſt Inclining Dial. 

Note, In the making of the Eaft Reclining || W. 
Dial, your Center muſt be on the Left- hand ſide IJ de 
of the Plane, and the hours run the other way, Net 
as you may ſee if you turn your Dial, and look In © 
thre? the back ſide of it. 


. ; | her 
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4 SEC I IT. 

e Height of the Stile, the Declination of the 
Sun, and the Reclination of the Plane given, 
to find what Time the Sun forſaketh the Eaſt 
or Weſt Reclining Dial, and ſhineth on the 
oppoſite Incliner. : 


Definition. 


HE Planes of Ea and Veit Recliners or 
Incliners lie in the Circle of Poſition, de- 
ominating their Inclination; and to find the 


lime the Sun forſaketh the- one to ſhine upon 


e other, obſerve this general Canon. 


the Radius 99. 10,00000 


to the Tang. of the Sun's Decl. 23:30 9,63839 
15 the Tang. of the Stiles height. 26:41 9,70120 


o the Co-ſine of 77:22 19,33950 
o which add the Planes Lang 66:27 ———— 
nd the Sum 1s | 143:49 


hoſe Complement to 180 is 36:11 


Which 36:11 reſolveth into Time, by allowing 
5 deg. to an hour, and to every odd deg. 4 min. 
veth 2 hours 24 min. after Noon when the Sun 
n Cancer) for ſaketh the Eaſt Reclining. Dial 35, 
nd illuminateth the Oppoſite, the Weſt Inclining 
al, or it giveth 2 hours 24 min: before Noon, 
hen the Sun parteth from the Eaſt Rechning 


Pial, and ſhineth upon the Hef Inglining Dial. 


G 4 Note, 


F = We ©, 9 9 * 9 = E 
* = = WE l =_ = = 


<8) 


Note, That upon all Eaſt and Wef Reclineſ thi 
in the Northern Hemiſphere, the North-Pole is elije 2 
vated; and on their oppoſite Incliners the SoutFill | 
Pole. | ecli 


Note, The Meridian upon all Ef and Vip m 
Reclining Dials, lies parallel to the Horizon. Ind 
e R 


| w_ | N 
CHAP. X. 7 

How to draw the Hour-lines «pen Direct South | 2: 
North Reclining Dials. 3, 
e 2 
AUCH Planes as do directly behold t £5 
7 2 Point of the Horizon, but reat 


Reclining (or fall backward) from the Zenith tie I 
wards the 7 * are called ry Direfi — 
Planes Reclining: So many Degrees as the R: ade 
clination is: And of ſuch Planes their are fix Vari Ve 
eties; Three of Soutb, and Three of North Rec 

ners: All which may be reduced to N ew- Latitud: 
wherein they will become Horizontal Planes: An 
conſequently Dials (or Hour. lines) may be 0 
ſcribed upon them by the Precepts delivered 1 e! 


Chap. I. page 15. T 
Ati 

I. Of South Recliners, Pin; 

ude 


Examples of all theſe Varieties of Reclinin er | 
Planes, in the Latitude of London 5x deg. 30 mii uf 
to find the New - Latitude. | Tha 


I. Variety. Let there be a Pirect South Pla 
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(89) 
ined the Latitude of London, which reclines from 
ele Zenith thereof 20 deg. In what Latitude 
outiill that be an Horizontal Plane? The Planes 
eclination 20 deg. being leſs then 38 deg. 
WS min. the Complement of the Latitude of 
n. endon, Subtract 20 deg. from 38 deg. 3o min. 
e Remainder, (or difference) 18 deg. zo min. is 
e New- ic So that an Horizontal Dial 
ade for that Latitude ſhall be a South Reclining 
d deg. in the Latitude of London. 
th 2. Variety. If a South Plane in the Latitude 
f 51 deg. zo min. ſhould recline 60 deg. from 
e Zenith thereof : In what Latitude will chat 
tie an Horizontal-Plane ? 
The Reclination of the Plane 60 deg. being 
reater then 38 deg. 30 min. the Complement of 
e Latitude of London, Subtract 38 deg. 30 min. 
om 60 deg. and the Remainder 21 deg. 30 min. 
the New-Latitude : And an Horizontal-Dial 
ade for that Latitude of 21 deg. 30 min. ſhall 
rve for a South Dial Reclining 60 deg. in the 
atitude of London. 
2. Variety. If a Soath-Dlane in the Latitude 
An London ſhould recline from the Zenith there- 
cf 38 deg. zo min. Equal to the Complement of 
ie Latitude of London. Then, 
The difference between the Complement of the 
atitude of London and the Reclination being no- 
Ming; it ſnews the New- Latitude to be no Lati- 
ude, that is neither Pole hath any Elevation o- 
ninder ſuch a Plane, but is an Equinoctial Plane, and 
ninÞuſt be made by the Rules delivered in the 6th 
hapter of this Book, or by Page 61. 


1 


1 


er 4 


(90). 


2. Of North Recliners; of 


T. Variety. If a Nerth-Plane in the Latity 
of 5x deg. 30 min. ſhould recline from the 
nith 20 deg. In what Latitude will that be 1 
Horizontal-Plane ? by 
The Reclination 20 deg. being leſs then tis I 
Complement of the Latitude of London, 38 deſpte, 
30 min. add the Reclination 20 deg. and the Cf, i 
Latitude 38 deg. 30 min. together; their Suſt of 
59 deg. 30 min. is the New. Latitude: And qual 


Horixontal- Dial for that ſhall be a North- Pla Po! 


Reclining 20 deg. in the Latitude of 51 deſhde 
30 min. 3 | : 
2. Variety. If a North Plane in the Latituo,at 
of London, 51 deg. 30 min. ſhould recline fro: 
the Zenith 75 deg. In what Latitude will ſug! 
a Plane be Horizontal ? 
The Reclination 75 deg. being greater tha 
38 deg. 30 min. Add them together and the 
make 113 deg. 30 min. which being above 90 de: 
take the Complement thereof to 180 deg. whidDia 
is 66 deg. 30 min. And that is the New-Latitude 
So that an Horixontal- Dial made for the Laritud 
of 66 deg. 30 min. will be a North- Plane Reclinf E. 
ing 75 deg. in the Latitude of London 51 dequn 
30 min. 5 fi 
3. Variety. If a North Plane in the Latitudl, * 
of London 51 deg. 30 min. ſhould recline fronf*®! 
the Zenith thereof 5x deg. 30 min, In white 
Latitude will ſuch a Plane be Horizonral ? 


Here the Reclination 51 deg. 30 min. is equi , 
to the Latitude of London; and the Sum of 9 


(91) 
nation 51 deg. 30 min, and the Com ple: 
of the Latitude 38 deg. 30 min. Add toge- 
their Sum 15 90 deg. for the New- Latitude: 
an Horizontal Dial made for that Latitude 
$o deg. will be a North Plane Reclining 51 deg. 
Jin. of the Latitude of Zondon, and muſt be 
> by the Rules delivered in the zoth Chapter 
is Book. 
te, That upon all South Reclining Direct 
„ if the Reclination be leſs than the Comple- 
of the Latitude, the Scuth Pole is elevated; 
ual to the Complement of the Latitude, nei- 
Pole is elevated, but is an Equinodial, and 
ade by Chap. VI. And if more than the Com- 
ent of the Latitude, the Nerth-Pole is. Ele- 
itu$0d,and the Canter of the Dial is at the bottom. 
fro! upon the North Inclining lefs than an Equi- 
ſudſial, the North- Pole, equal to an Equinodial, 

er Pole, and more than a Equinoctial the 
thaſi-Pole. | 
there, 2. That upon all North Direct Reclining 
 dedfÞs, the North-Pole ; and on all Direct 8 
hiq Dials, the South- Pole. 
ude 

. 


tud 
1 1205. of the Stile, the Declination of the 
Sun, and the Reclinaticm of the Plane ous. 
nil find what Time the Sun ſhall forſake 4 
feoMorth Izclining Plane, to ſbine upon a South 
wh Reclining Plane, oppoſite thereto, 


1 dt 
de 
1 
Su 
d 2 
Pla 
ac 


ere is ſix, Varieties of North and South Re: 
. clining and Inclining Dials = And firſt of 


qui 
"th che 


Re 


þ i 1 „„ 41 = 
1 = 2.5 _ _ * * _ 
7 
4 


the three South, I. In that which reclines 20 ini 
being leſs than an Equinoctial, there are oſite 
the height of the Stile 18 deg. 30 min. the [ 

nation of the Sun 23: 30, to find at what Ithe 
the Sun forſaketh the North Inclining Planqp th 
ſhine upon the aforeſaid South Reclining 20 $þ th 


As the Radius, —— — 90 oo 100 chi. 
Is to the Tan. of the Sun's Decl. 23 30 946: 
So is the Tay, of the Stiles heig. 18 30 9,51 


ubt! 


——— 


To this Co-ſine, — — m 


Subtract this 81: 38, out of 90 deg. there 
remain 8 deg. 22 min. which converted into I. 
giveth 34 min. before 6 in the Morning, and n 
it at Night, when the Sun in Cancer depa of 
from the Inclining ſide of the Plane, and ſhi 
on the Reclining and contrary. 

2. Of that which reclines to the Pole, or e H 
to the Complement of the Latitude; this Bun 
lyeth in the ſix a Clock Hour-Circle, and then 
fore the Caſe is plain, that the Sun always phi, 
from one ſide the Flat to the other juſt at Sit 
the Clock; and from the 13th of September 
the 1oth of March (or the Sun's abode in 

Southern Signs) the Sun ſhines not at all uy; 
che reclining ſide. - etk 

3. In that which Reclines 60 deg. being n. 
than an Equinoctial; there are given the Mſn. 
height 21: 30, the Sun's Declination 23: 3%hes 
find at what Tlme the Sun parteth with the Mae 


OU 


(NT 
20 lining Dial, to ſhine on the South Reclining 
> olffolite thereto. 


e UL | 

at Ithe Radius, 90 Oo T0,00000 
anÞ the Tan. of the Sun's Decl. 23 30 9,638 30 
0 q; the Tan. of the Stiles heig. 21 30 9,9539 


50 this Co ſine, 80 08 19, 23369 


2,6! | RM 


© 


6a ubtract this 80: 08, out of 90, and their will 
5 1 ain 09: 52, Which converted into Time giv- 
Jo hours 39 min. before Six a Clock in the 

rning, and after fix at Night, when the Sur 

ancer departs from the Inclining ſide to illu- 
Inte the oppoſite Recliner, and contrary. And 
nd may you be ſatisfied for any other Declina- 
pa of the Sun whatſoever, 


* SECT. It, 

re Height of the Stile, the Declination of the 

is Bun, and Reclination of the Plane being gi- 

1 tex, to find what Time the Sun forſaketh the 

's North Reclining Dial, to ſhine upon the 

; * zouth Iaclining Dial. 

nod | | 

in N North Direct Recliners, there are three 

I y 8 which ſhall be ſpoke of as fol- 
A 

8 M. Of the North Reclining 20 deg. This Dial 

5 O\Fing the Sun's Southern Declination, it only 

* 3%es upon the Inclining fide : B 


— 


ut during his 


je Mae in the Northern Sines, ſome Part of the 
f . | | Day. 


. ON —_ 9 


* 7 94) 
Day on the Reclining fide, and ſome part quai 
Inclining ſide ; whoſe Quantity of time is ick 
by the following Proportion. Caf 

Fat 

As the Radius ——= — —— 90.00. 10.4 Su 

Is to the Tang. of the Sun's decl. 23.30. 9.4 ly, « 
So is the Tang. of the Stile height, 58. 30. 10. vs 
| 

Jo this Co-ſine of —— —— 44.48. 19. 

to 
is | 


Which 4448, reſolved into time, giv] , 
hours 59 min. before, and after Noon, wh. th 
Sun in Cancer for{aketh, and returneth ag WI 
the reclining part of the Plane. hay 
2. Of the North Reclining 51.30. being "© 
lar Dial: This Dial lying in the Equirp © 
Circle, hath the Sun during his abode hee 
Nethern Sines, ſhining only on the recliningſhe 
and the Sun in the Sbathern Sines ſhines upql h 
Inclining Dial. | pe 
3. Of che North Reclining 75 deg. being It, 
than a Polar: This Dial, during the Sun 74) 
in the Northern Sines, hath the Sun only (32 
on the Reclining Dial; the reſt of the 
ſhineth upon both (whole time is eaſily fog 4 
the Declination) until the Meridional re 
the Sun from the Zenith (or the Zenith d tt 
which 1s all one) be greater than the Rec 
of the Plane, and then it ſhineth only upſ® | 
Inclining Plane. 5 IS | 
Jo find the time of the Year for that, 
the Reclination of the Equinodtial 51.34 tt 
the Reclination of the Plaue 75, and thel. 


1 PFs 


95 
+ ain 23.30. the Declination of the Parallel in 
i ich the Plane lieth, which is the firft degree 

Capricorn, (as you will find by Calculation) 

Fat that time which is the 10th of December, 
lock Sun forſaketh the Reclining Plane to ſhine 
a Jy on the Inclining Dial, as you, will find by 
ro. following Proportion. 118 
Icke Sine of the Sun's Decl. 23.30. 9. 60069 


\ _—_ 1 
b " "HS EY l 


ee) oy Fc YL * 
= l 


19. p | 
to the Radius — —— —— 90.00. 10.00000 


is the Sine of the Difference 23.30. 9. 60069 

IV — 
whb this Sine ————— —— - 90.00. Io. ooo 
| a Which is the third Sign from Libra, namely 

Ppricorn, (as I ſaid before) when it forſakerh 
ing reclining Dial, to thine only upon the Inclin- 
juif Dial, and fo continues till it atocnds again to 
\de her, which is the Paralelliſme with it, which 
ing he 10th of Tune. | <7 | 
upq! have chofe this Dial, reclining 75 deg. be- 
pe the Operation, or Working, may ſeem dif- 
einchlt, becauſe the fi ſt term 23.30, which muſt 
un Pays be ſubtracted from the third, (which is 
ly 1.20,) the remainder is 90.00, pa: 
he YE ſhall here give you the Working of the Canon 
fo a Dial reclining but 70 deg. 
e | Example. | 
z gf the ſine of the Sun's Decl. 23.50, 9. 60069 
5 to the Radius — — 90.00. .10.00000. 

is the ſine of the Difference, 18.28. 9. 50072 


1 „ 
1.4 this ſine | 52.33. 9. 89973 
thel. „ 


Out 


Out of 52: 33, ſubtract zo deg. forthe ſine L= 
there will remain 22. 33, of Scorpio for the plac 
of the Sun, when it forſaketh the reclining Dj, 
to ſhine only on the Inclining Dial, till it aſcet 
again into 07: 27, of Aquaries, which is in Par: 
elliſme with it, by this place of the Sun eve 
Almanack will ſhew the time of the Year, 2 
Note alſo, That in making of any of theſe Non“ HWojth 
or South, reclining Dials, you have made alſo %, 
Direct North or South Dial inclining from th 
Zenith towards the Horizon, ſo many Degref 

as the. Icli. $narion, 

Incli- 
So that when you have made a South- Dial rg 
clining from the Zenith 60 deg. (as IIthe fecanf*. 
Variety of South recliners in this Chapter) yd A. 
have alſo a North Dial Inclining to the Horjzy 
60 deg. either by drawing the Hour-lines and Sti 
through the Center, or by turning the Reclinin 
Dial about upon the Hour-line of VI. And the 
as the North Pole is Elevated upon the South r: 
Cliner ; ſo much will the South Pole be Elevyate 
above the North Incliner, Oc. 
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s there were ſix Varizties of Direct North 
and South reclining Planes, ſo alſo are 
ir Of South and North Declining reclining 
nes, viz, Three Varieties of South recliners 
Fining, and as many of North recliners decli- 


3. 
Of South Recliners Declining Planes. 


Il. The Declination may be ſuch, that the re- | 
ing Plane, ſhall interſect the «Meridian be- | 
ken the Zenith of the Place, and the Pole of | 
World. 
. The Declination may be ſuch, that the | 
b reclining Plane, may fall upon the Me- 
n juſt upon the Pole- point; and ſuch Recli- 
5 g Declining Planes, are called Equinoctial | 
GINCTS. ] 
III. The Declination may be ſuch, that the | 
Decliner may fall between the Pole of the | 
ld, and the Horizon. 

heſe are the three V arieties of Seurh recliners 
clining. | 
n North Decliners reclining, there are three b 
er Varieties. | 
e e may be ou char the re- 
ing Pla ma eu the Meridian, bꝛtween 
97 H e "a bg JEL = 


(98) 


II. The Declination may be ſuch, that t! 
North reclining declining Plane, may croſs 
Meridian in the Point where the Equinodtial e 
it.— And ſuch Planes are called Polar declini 
Planes, becauſe the Poles of them lie in the Ay j,; 
of the World, and the Subſtile in ſuch Plaue 18 
will be always Perpendicular to the Meridian e 
the Place. | Fer 
III. The Declinacion may cauſe the recliniq, | - 
Plane to cut the Meridian, between the Eqqiſ 
noctial and the Horizon. ; 


(Ol 


ude 


Examples of all theſe Varieties follow. 


I. Of South Recliners. | 


ot! 

3 is t 

The Firſt Variety, yy 
CHAP. XII. Fig. Alav 


To dram Hour-lines, «por 4 South Reclis 110 
Plane Declining Eaſt or Welt, which paſſe 
between the Zenith and the Pole. 1 


he 

Example. EP. 

E I the Lat. of the Place be North, 51 
The Decl. of the Plane be Eaſt, 20 E p. 


The reclination of the Plane be 20 PS. 
I. To find the New- Latitude, wherein \ FB 
Plane ſtands as an upright Decliner, F 


99 ] 


; ; The Canon for Calculation, 
al q; the Radius 90 00 10, 00000 


1 to the Co ſine of the old Decl. 20 00 9,97298 
is the Co- Tang. of the Recl. 20 oo 10,43893 


au o the Tangent of 68 49 10,4119 
an nie Lat. of the place Subtracted 51 30 N 
. . here remains 17 19 


VMhoſe Complement 72-41, is the New- Latitude. 

Edu. The referring of this Plane to a new-La- 
ude, doth alter the Declination allo ; therefore 
ew-Declination mult be found. 


The Canan for Calculation, 


the Radius 99 Oo 10,00000 
o the Co-ſine of the Recl. 20 00 9,97298 
is the ſine of the old- Decl. 20 00 9,5 3405 
the fine of the new- Decl. 18 45 19, 50703 


g. Alaving found the New Latitude and Declina- 
, you may find the Subſtiles diſtance, the Stiles 


lin "© : 
„ht, and the, Planes difference of Longitude 
pal a eee ar as followeth. G 


he height of the Pole above the Horix. x 30 


E Planes old Declination, 20 Oo 
Reclination 20 00 
5! þ Planes New Latitude 72 4T 
20 f Planes New Declination 18 45 
20 f Subſtiles diſtance from the Meridian, of 43 
in P Stiles height. 16 23 


I Plancs difference of Longitude, 19 34 
| H 2 The 


[ 100 J 

Having found the Longitude and reſt oft 
things neceſſary, you may frame a Table of / 
gles at the Pole, as was directed in the Chapt 
in upright decliners ; and from thence you m ps 


find alſo the Hour Arches, and ſet them dow? * 
in a Table as you ſee here followeth. 1 


5 


a | But to danak. 
Angles Fou, this Dialupl to 
at the Arche, the Plane POV 

Fele the old IA N 

tude, you Pech 


H Eaſt d. . 2 . not to p 
ſt. d. md. m . br 1 5 
8 : 26 74 . IT 7 of 12 per} op 
70 : 2638; 26 6 dicular tot © 
57 2622 16 5 HFori on, a 
4 
3 


40: 2613: 31 uprightpl 


2F': 26 07 38 but it m hac 


Plan 


10: 2602. 8 2 | Mmakeans 
— ti, with the . 
19 2 3405 : 44, 12d 


34 :-241i7 3 00! „ ingplane. 


49 : 34] 19 : 0% 10 | therefore 

64 : + 4 . 2 9 1 5 
79: 3456: 53 8 that of C 
W, 
02, « 
and 


| muſtbeſo 
Wo e therefore 


= \ * FY TY" of GP = LN * | 2 TR WY 
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Fi The Canon for Calculation is, 


the Radius. 90 oo. 1000000 
api 70 the ſine of the Reclination. 20 oo 953405 


ois the Tang. of the old Decl. 20 00 956106 
do Ho the Co- Tan. of the dif. of the M. & H. 82 54 909511 


9 * ' l _—— | * 
dT r ” a Can LEST Y 
0 9 dl —_—_— 


Having found the Quantity, the Meridian 
Jakes with the Horizontal line; the next thing 
zus to find to what Coaſt it muſt run, and either a- 
n Dove it or below it. 
Now in all South Planes that doth recline and 
ouecline ſo much that the Plane becomes leſs than 
In Equinoctial Plane, the Meridian doth defend 
elo che Horizontal line at that end which lies 
ontrary to the Coaſt of the Declination. And in 
toll North Planes Inclining and Declining, ſo much 
„e to make it leſs than an Equinoctial Plane, the 
pl e mo _ above the 8 _— ac 3 
hat end which lies contrary to t oaſt of the. , 
- Planes Declination. 54 7 e Se Wo 1 
oj Having ſhewed ydu to what Coalt the Meridian | 
I nuſt run; we now come to the drawing of the 
Dial, Geometricaly. | 
et . | 
rel The Geometrically Projection. I: 
y Draw the line WC E, for the Horizontal line 
Ao! the Plane, then in the point C, with 60. deg. | 
{of Chords deſcribe the Circle W ME, and from 
re W, to M, (becauſe the Plane Declines Eaſt) ſet 
82. 54, the diſtance of the Meridian and Horizon, | 
and draw the line C M, for the Hour-line of | 
12. 1 
Then take of. 43. the Subſtiles diſtance, and ; | 
kt from M, to O, and 16. 23, and fer from O WM 
H 3 o | 


—_— TS 2 — . 


and draw a line A B, and A D. 


1020 
to P, and draw CO, for the Subfile, and C Per. 


for the Stile. ake 1 


Laftly, Take or. 17, Of. 44, II. 00, 19. 0% VI 
30. 40, and 56. 53, and ſet from O towards Erom 
Likewiſe take oz. 58, 07. 38, 13. 31, 22. 16 II. 
38. 26, and 74. 11, and ſet from G, towards III. 
and from C, the Center draw lines to every oneſjnd { 
of the Points, they will be belonging to the 
Plane. 


How to draw this Dial by the Line of Latitudes, andfom 
Hour Scale; the Requiſites being Calculated, N06 


Having drawn your Horizontal, and ſet offfne © 
the diſtance of the Meridian from the Horizon Þ* tl 


A the Subftiles diſtance from the Hour line of 12 ohh 


Meridian, and the Stiles height, draw a Line a 
B D, paſſing thro, the Center C, and Perpendicu. 
lar to the Subſtile. | 9 
Then out of your Scale of Latitudes, in page] I. 
62 take 16, 23, and ſet from C to B, and D, then PI 
take in your Compaſſes, the length of the whole 
Scale of 6 Hours, and ſet one foot in B, .and turn \s tl 
the other foot till it touch the Subftile, as at Ae 


The Inclination of Meridians in this Example. 
was found to be 19. 34, ſeek that on the ſecond®! 
Scale of 90 deg. and juſt againſt it on the firli Lhe 
Scale you ſhall find x hour 19 min. which ſhewf| .. 
that the Subſtile ſtands upon 19 min. paſt 1, oni 
the Dial declining Ze, and 41 min, paſt 10 on 
the Dial declining Ez. zn 

Now repair to your Table of 4»gles at the Polt lan 
and take 04. 34, from your Scale of Inclination of 
| Meridian, 


a. 


6 
per. and ſet from A, to XT, and from B, to V, then 
ake 19. 34, and ſet from A, to XII, and from B, 
op VI. then take 34. 34, and ſet fiom A to 1, and 
Efrom B, to VII. then take 49 34 and ſet from A, 


16% II, and from B, to 
W,. 


— 


III. then take 64. 34. eff. 4 F. Weſt. 
nd ſet from A, to III. . 


one FOR 11 
the nd from B, to IX. | II 04 34 1 
hen take 79. 34, and 12 19 34] 12 
et from A, to IV, and 1 34 34] 11 
andfrom B, to X. Laſti), 2 49 344 10 
ines drawn from tlie 2 "164- 241--.9-: 
enter C, thro' every 4 79 34 8 
ne of theſe points ſhall —— [--- | 


2 the Hour-lines for 


ow to find what time the Sun forſaketh the North 
agel Inclining Plane to ſhine upon this Soath reclining 
en Plane. — The Sun being in Cancer. 


arms the Radius | 90 00 10,00000 
Aro the Co. Tan. of the Suns Decl. 66 30 9, 68865 
o is the Tang. of the Stiles height. 15 45 9,45029 


nom which Subt. Plaues Long. 19 34 
irfſÞk bere will remain 63 23 
> W; 


onbrhich converted into time, by allowing 15 deg. 
onder every Hour, anda deg. to 4 min. gives 4 Hours 

3 min. afrer Noon, when the San parteth from the 
ole Plane, declining and reclining 20 deg. oo min. Eaſt- 
\ ofÞÞards, and ſhineth upon the North Inclining Weſt, 
H 4 the 


an., 


the part oppoſite thereto : To find the time ini Le 
Morning, when the Sun forſaketh the North | 
clining We, to ſhine upon the South declinin$s tl 


Eaf,, to 

215 

Unto the Co-ſine before found viz. 82, ot! 
Add the planes Longitude, 19 

The Sum is, ; 101: = 

tt 


Which is 202. 31, that be reſolved into tin} ©© 
giveth 6 hours 50 min. from Noon, that the 5$91 
leaveth the North Inclining Plane, to ſhine on iÞ 9 t 
South Recliner: Or if you take the Compleme 

of 102. 31, to 180 deg. which is 77. 29, it ge 
eth 5 hours 10 min. the time from Noon. 


IJ 


Hop 


CHAP. XIII. 


Aving the Declination given, to know w. 
Reclination will make it an Equinoctial Lift 

O: having the Reclination given, to know wh} E= 
Declination it requires to make it alſo an EA * 
noctial declining Dial. | 
Whereby you may know at any time if yo d 
reclination and declination : or declination al 


reclination makes your Dial plane more, or | ap 

than an Equincctial declining Dial. y 
T. 
. 


waz 
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ntl Let the Declination given be 65 deg. 40 min, 
þ | 1 

inis the Radius 90 OO 10,00000 
to the Co-Tang. of the Lat. 51 30 9,90060 
o is che Co-fine of the Decli. 65 40 9,61494. 
2 Lo the Tang. of the Reclination 18: 09 19,1554 


< Let the Reclination given be 2s found 18 09. 
\s the Radius 90 OO 10,00000 

tich to the Tang. of the Latitude 51 30 10, 39939 

e eſo is the Tang. of the Reclinat. 18 09 9, 51563 

no the Co- ſine of the Declina. 65 40 19,6150 

me 155 „ 

ge c eee. CNC Ci 


CHAP. XIV: Fig. 23. 


Hop to araw the Hour-lines #pon any Declin- 
ing Equinoctial Pluie. 


iL the Example be of a South Plane, Declining 
WI Eaſt 65 deg. 40 min. and Reclining 18 deg. 9 
uin. in the Latitude of London 51 arg. 30 min. 


50 N Declining Reclining Equinoclial Dials, be- 

l fore the Hour-lines can be drawn, Three 

rbipgs muſt be given, and two Things found; 
he Things given are, 


1. The Latitude of the Place, 51 30 
2. The Declination of the Plane, 65 40 
3. The Planes Reclination, is ©. 


The 
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The Things found are, 


1. The Diſtance of the Meridian and Horz 


2. The Inclination of the Meridians. 


For the Diſtance of the Horizon and eMHerii 
an, Thus, 


As the Radius, or fine of 90 deg. 19,0000( 
Is to the ſine of the Reclination, 18 9—9,4934 
So is the Tang. of the Declinat. UE 40 10,3446 
To the Tangent of 34 deg. 34 min. — 19.8; 811 


Whoſe Complement 55 deg. 26 min. is t 
Diſtance of the Meridian and Subſtile from i 
Horizontal line. 

For the Inclination of the Meridian of the Pla 
from the Meridian of the Plane, Thus, 


As the Radius, or ſine of 90 deg. 10, 00000 
Is to the ſine of the Latitude 51 30— 9,89 . 
So is the Tang. of the Declina. 65 40 10,3446 


Jo the Tang. 59 deg. 55 min. ——— 10,2371; | 


Now becauſe 59 deg. 55 min. is almoſt 4 hou 


diſtance from the Meridian, 1 conclude TY 


Subſtile ſhall fall near 8 of the Clock, on the / | 


fide of the Meridian: Becauſe the Plane degli 
eth Eaſe. 


The Requiſites being found, Draw the Hori 
tal-line DA, then with the Radius of your Lil 


of Chords, deſcribe the Arch A B, and ſet they 
700 


1 #1 FF Full. J \ . " = PJ3 - l 
_ 11 1 * * = i ART l 1 CE - OE 
— 2 nd FRY Wen re I ; 8 2 oP ＋ : * bd : * Sana. Mid. 


C"FOF 3 


m A to B 55 deg. 25 min. the diſtance of the 
eridian or Subſtile from the Horizon, and draw 
D for the Subſtile. Then perpendicular to the 
zeile, draw the Lines FG and CE, having 
nd che Inclination of Meridians to be 59 deg. 
min. find it on the ſecond Scale, and againſt it 
rid che ficſt Scale you ſhall find 3 z Hours 59 min. 
hen having Recourlte to the Table following, 
off the Hours from K to H, according to the 
Ooqrections of the 27th Chapter, for the far decli- 
34F, taking the ſeveral Diſtances with your Com- 
46] 
811 


From R toward Es | From K towards C. 


——  —— [ 


ö | 


* M. IH. on the Plane. H. M. H. on 1 the Plane. 
10-1. SR En a PT 9 
: rol 90 1 K 8 
"ay 551K 10 1K - 

59K 112 1K | 6 
| 59k. 1233 IK TS 
_ 5K 14 1K 
395 


+ ſſes out of either of the Polar Scales, and fet- 
them off from K towards C and E, as the 
ble plainly ſheweth, drawing Lines parallel to 
> Subſtile through thoſe Points, and thoſe lines 
ll be the Hour-lines required for that Plane. 
he extent of the Compaſſes from the beginning 
the ſame Polar Scale to the Hour of 3, gives 
height of the Stile above the Subſtile, which 
y be a Plate of Iron or Braſs ſet up juſt over 
e Subſtile H R; and ſo the Dial is finiſhed. 


SECT. 


S ENT. I. 


How to find what Time the Sun paſſeth from oy 
ſide of an Equinoctial Plane to the «ther Di 


tw 
VERY Plane Reclining to the Equinoctia 
concident, with ſome Hour Circle, or p 

and therefore the Sun, in what parallel paſſ: 
from one ſide of that Plane to the other, at ine 
ſame Hour and Min. which you may ſee by ore 


following Canon. ole 

lev: 
As the ſine of the Latitude 51 30 9, 89 lud 
Is to the Radius 90 O0 10, 000 war. 
So is the Co. Tan. of the Plan. decl.65 40 9, 5 ning 
To the Tangent of 39 00 9,761 


Which zo: oo being converted into Time, The 
veth 2 Hours from Midnight, when the Sun paſiq The 
from the Inclining to the Reclining Plane, a 
reckoned from Noon, when the Sur torfaketh l J. 
reclining Plane, and ſhineth upon the Inchinifthis 
{ide again. And thus it continues till the N 
thern Amplitude or the Sun is equa] to 65: 40 As 
Declination of the Plane, from thenceforth Fg 
fhines no more upon the Inclining Part in Soi 


Morning, and when the Southern Amplitude To 


the Sun is equal to 65 : 49, the Declination of 
Plane, then it forſaketh the inclining fide at * 
vening alſo, and the reſt of che Year it only Lat 


lightneth the reclining fide of the Plane. 69 
Note, The Meridian in all theſe Planes 1 
North and South, tud 
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CG HAP. XV. Fig. 32. 


2 Wow to draw Hour-lines upon a South Reclining 
47. Dial, declining Eaſt or Welt, whioh paſſeth be- 
tween the Pole and the Horizon, 


tial | 
pe HE third Variety in Scath decilning re- 
ae clining Dials, is of thoſe that paſs between 
it he Pole of the World and the Horizon; there- 
Y Wore becauſe the Plane falleth between the North 
pole and the Horizon, therefore the North Pole is 
levated above it; from whence you may con- 
9;clude that the Center of the Dial muſt be down- 
00Ewards upon the Plane, and the Hour-lines run- 
W ning upward to the North Pole. 


Example, Let the Latitude of the Place be 51 30 
The Declination of the Plane be 33 00 
al The Reclination of the Plane be 55 00 
al 
hi I. To find the Latitude of the Place wherein 
ini Fthis Plane ſtands as an | upright Decliner. 
a. the Radius 90 OO 10,00000 
Is the Co-ſine of the old Dec. 30 00 993753 
do is the Co-Tan. of the Decli. 55 00 9,84522 
F7 To the Tangent of 31 14 19,78275 
) 
t The Difference b this Tangent and the 
Latitude 51 zo, is 20 16, whoſe Complement 
69 44, is the New Latitude. 
II. The referripg of this Plane to a New Lati- 
tude, doth alter the Declination ; therefore a new 
Declination muſt be found. 


As the Radius, 
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So is the ſine of the old Decl. 


Having found the new Latitude and new D 
clination, you may find the Subſiles diſtance froff 
the Meridian, the Stiles height, and the Plan 

difference of Longitude, as you were diredqd“ 
for upright Decliners.—Only Note, Inſtead of 4% 
ſing the Old Latitude and Declination, you m 
uſe the new Latitude and Declination. 

The diſtance of the Meridian and Horizon mz 


30 00 9,6981. | 
To the fine of the new Decl. 16 40 19,457; 


90 OO 10, ooo 
Is to the Co- ſine of the reclina. 55 00 9,758 


be found by the Directions of the 12th Chapt 
Page 98. 


4 


0 Latitude, 
Old Declination. 
Reclinarion of the Plane. 
New Latit ide 


New Declination. 
Subſtiles Diſtance from 
Stiles Height. 


51 30 
36 O0 
$$... OO, 
69 44 
16 40 
O5 3 
1 


down as 


Planes Longitude. 17 42. 
Meridians Diftance from the Horizon. 64 41 
Hours from Fquinoctial Hour Ar- Hours from 
the Subfiile. Diſtances. ches. the Subſtile. 
} Eaſt Dial. D. M. D. . Weſt- Dial. 
5 87 2282 o 7 
6 72 22.46 17 6 
7 57 2227 26 5 
8 42 22/16 F2 4 
9 27 22,09 46 3 
112 22/04. 10] --- 
subſtile. | -| Sabftile. 
II 02 38,00 53 1 | 
I2 17 38 06 S2 12 
1 32 38 12 Ot II 
2 47 38,20 011 10 
3 62 38:32 42 * 
3 


Having foun fo 
the Requiſitespren 
you may frame 3 
Table of Angle. i 
at the Pole, ac i 
cording to tiſtert 
Direction of UH 
right Decliner Dur- 
From thence Las 
may find th 
Hour Arches e 
and ſet thenſfolti 
n as yo An 
ſee in this Ti nin 


ble. : the 


r = = \ b * p e * n = ra Ao 4 © 
LL pd oo ES FL TSR STC AKC e, 


CITE 


of The Geometrical Projection. 
we 


F be Draw the Horizontal-line A B, then on G 
e Center, with 60 deg. of Chords, deſcribe the 
 Fircle AEB, then take 64:41, the diſtance of the 
Deridian and Horizon, and ſet from B to C, be- 
bechaſe the Plane declines Eaſt ward, and draw the 
ine G C, for the Meridian or 12 a Clock; then 
ge 06:03, the Subltiles diſtance from the Nie- 
f Ian and ſer from C to D, on the Right- hand of 
e Meridian, becauſe the Plane declines Eaſt- 
ards, alſo take 19:25, the Stiles height and ſet 
mam D to E, and draw G E, for the Subſtile, and 
pte E, for the Stile. | 
Il ben from the ſame Line of Chords you de- 
1bed your Circle AEB, take 82:07, 46:17, 27. 
„ 16:52, 09:46, 04:19, and ſet from the Subſtile 
ounb for the Hours of 5, 6, 7, 8, 9, and 10 in the 
icesÞrenoon : Then take 00:53, 06:02, 12:01, 20 
me, 32:42, 56:25, and ſet from D, the Subſtile, 
80 11, and 12 at Noon, and 1, 2, 3, 4, in the 
” uternoon, and from C, the Center of your Dial 
fUgew Lines thro' the ſeveral Points, you have the 
nerFÞur-lines deſired. 
"JL aftly, Let the Stile make an Angle of 19:25, 
hes Dove the Plane, and be ſet perpendicular to the 
thenfſoltiler-line G F, and raiſe the Plane to make 
yo Angle of 35 deg. above the Horizon, and de- 
ning Eat, zo deg. it will ſhew the true Time 
the Day : Wherein note, That having made 
sone Dial (or any of the like) you have at once 
de four, changing but the Poſition of the Dial, 
d altering the number of the Hours, as the 
me doth require, For firſt, this anſwereth to 


Th 
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he oppoſite North declining 38 Aug Weſt, and 

8 Inclining to the Horizon, 55 der. alſo the Seut 

N. declining Met, zo deg. and reclining 55 deg. and 
MY to his oppoſite North declining Eaſe 39 deg. an ZN 

BE cectinin 55 Leg. 

WP And note, In all South Recliner more than at 
Equinoftial the Meridian doth aſcend above thi 
Horixontal line, at the end which lies the fam 

N way with the Planes Declination. 

And in all North Inclining Declining Plane 
more than the Eguinoctial, the Meridian doth de 
ſcend below the Horizomal e at that end whic 
© lies the ſame way with the Planes Declination. 

Thoſe South Planes are Equinctial Decline. 
whoſe Reclination, and Declination maketh then 
fall into the Pole of the World, that is, the Pla 

| doth paſs thro' both Polar, and by that reaſon th 

Stile doth make no Angle wich the Plane, bu 

| doth lie parallel co ir, and thoſe Planes, are ſa 

| to be leſs than Equinoctial Planes that paſs ba 
tween the Zenith and the Pole, and choſe mo 

than Equinoctial Planes that paſs between the P 

and the Horizon, 

l 

| 


Note, That in the Operation (in South Plane 
in finding the New. Latitude, if that the Tang 
that comes out be cqual to the Latitude of t 
Place, that Plane is ſaid to be an Equino&ial-Pla 
but if more than che Latitude, it is leſs than 
| Equinoct ial- Plane, but if leſs than the Latituq 
| then is it more than an EquineGial Plane. 


i 
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SECT .L 


„ Latitude of the place, the Sun's Decl;nations 
with the Declination, and reclination given, to 
find what time the Sun forſaketh the South re— 
clining Plane, to ſhine upon the North reclin- 
ing oppoſite thereto. 


S the Radius 98 80 1000080 
Is to the Tan. of the S. decl. 23 30 9,638 30 
is the Tan. of the Stiles heig. 19 25 9,4713 
the Co- ſine of 81 11 19,18 543 
Unto this Co- ſine 81 1 T. add the Planes Lon- 
unde 17 42, the whole Angle is 98 53-90 
g. is 6 hours, therefore o8. 53. reſolved into 
e giveth no Hours, but 35 min. before 6 at 
ght, when the Sun in Cancer forſaketh the 
ne reclining, to Shine upon the Inclining ſide 
reof, or again the Co- ſine 81. 1x. reſolved in- 

time givech 5 Hours 25 min. from Noon, that 
dun in the Morning, parteth wich the North 
lining Plane, to Shine on the South reclining 
ne, oppoſite thereto. Thus I have done with 
th reclining Dials. 


Of North Recliners. JF 
3 
H A P. XVI. Fig. 21. | | | 


v to draw Hout-lines, upon a North Reclining + 
Declining Dial 60 deg. Weſtward. and Reclining 1 
6 deg. from the Zenith tomardihe Equinoctial. | 
I. To find the New Latitude. | 
I AS 


2s : 


(Cre) - 


S the Tan of the Planes reclination 16,;@rme 
C. eArithmetical — 0, 542 fable 
Is to the Radius — 90 OO 10,0000 tr 
So is the Co- ſine of the Planes decl. 60. 00. 9, 6989 righ 
To the Co-Tangent of —— 29 Fo 19,2414 


This Co-Targ. being compared with the Latitud: 
| FI, 30, there difference 21. 40, is the new Latitud[Dra 


2. To find the New Declination. ntal. 
| the 
As the Radius — 90 O 10,000qh pla 


Is to the Sine of the Declination, 60 oo 9,937 the 
So is the Co- ſine of the Reclina. 16 go, 9,98 29ce i 
To the ſine of the New declina. 5619, O al 


as 
3. To find the diſtance of the Mer. and Horixqh 6 
ords 
As the Radius 8 90 OO IO0,000( cl 
Is to the Sine of the Reclinat. 16 00 9,440 Ea 
So is the Tangent of the old dec l. o oo 10, 2381 Hor. 
To the Co- Tan. of the diſt. o he 
of the Meridian and 8 64 29 19,670 hoi 


| 64, 2 
The Latitude of the Place — FI 1 0 
The Reclination of the Plane 16 fn, ar 
The decl. of the Plane from the North eſt. 66 [the . 
The New Latitude — — 21 fe 4; 


The New Declina: ion in that Latitude, 56 ſepro 
The diſtance of the Mer. and Horizon, 64 Jbe I 
The diſtance of the Subſtile from the Mer. 64), th 
The Stiles height above the Plane, 30 12, 
The Planes difference of Longitude 761 or 
an 


the 


Having found theſe things, as you were dire 
forme 
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,3þrmerly, you may proceed to the making of a 
2 FFable of Equinoctial Diſtances, and ſo calculate 
oofe true Hour Diſtances, as you were Taught in 


Sopright Decliners, and they will be as followeth. 
14 


a The Geometrical Projection, 
Ude 


ud Draw an Hori- 


ntal-line almoſt | werf yr | 

he Midgle of coe gin, nu, [ef be 
dq; Plane, 2 | 4 Rn ſtances, diſtance. cliner. | 
75} then chuſe a paar Save 
829ce in the Hori- Hours, D. M. D. M.|Hours. 
2 ral line for aCen- 1 88 ee e Apes 

a t C, and 4 $97 44] FX 
ih 60 deg. of * Di 

ords make the 3 58 Fo 24] 9 | 
ooqclSZ&ABG, from + 1 he 26 18] 8 
40] Eaſt Point of ? t 
38 Bibel les,. - 13 J01. 7 13 * | 
ay help of a line . . 
5786 © 7 M 100. ..46 5 

hords ſet | | | 

3 "1... 6 126 108 291 4 

V 
16 fen, and Horizon, 2 2 9 : | 
66 ide North part 1 66 10 „2 
21 fie Meridian, or 0 abs vi 3 mT 
56 feproperly from | 


he Weſt point of the Horizontal-line upwards 


64. 
64 Þ, the South part thereof, and draw the Line 
30 12, for the 12 a Clock Hour: line; from D 
76 ſer 64:21, the diſtance between the Sub- It 
and the Meridian Eaſtwards from it, and $4 
ice the pricked line E for the Subſtile, from ( 
2 the 


_ 
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the point E, in the Subſtile, by help of a Lifherc 
of Chord, ſet off the True Hour diſtances bdſed i 
ways in the Circle towards G, and D, as he. 
find them in your Table; unto every prick drlani 
ſtreight Lines from C, the Centre, fo ſhall 
have a!l the hour-lines proper for this Dial. 
Laſtly, from E, to F, ſet off the height of 
ſtile 30:59, and draw the Line C, F, repreſent 
the Axis, which being erected at right Angle: I 
ver the Subſtile C, E, and muſt point upwards ,;; 
ward the North Pole, ſo is the Dial fit for U .. 
and muſt be placed according to the Declinat 
and Recligggion of the Dial. 4 
Note, 1 Declining Reclining leſs than a Pol 


: | 
the Meridian aſcends above the Ho izontal Li AvVit 


the fame way with the Coaſt of Declination, nat 
repreſents 12 a Clock at Night; and in the Sing 
Declining Inclining Dial leſs than a Polar, %% 
Meridian doth aſcend below the Horizontal If 
the ſame way wich the Declhation.. , 


7 
C 1 FR? 70 5 "W095 Fe Cre . #4, Sew 


d 4 a : 8 E E * a J. e Asth 


| 5 tO 
How by hawing the Lat. of the Place, the Spo is 


Declination, the Declination and Reclination fo t 
ven, to find what Line the Sun parteth from 
South Incliner, to Shine upon the North Rs tl 
ner, oppoſite thereto, s to 

9 do is 
As the Radius 90 10, Po is 
Is to the Tan. of the Sun's decl. 23 30 956; 
So is the Tan. of the Stiles heig. 30 59 9,7 In 
Jo the Co- Sine of 74 52 19,4 of tt 


* 
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Out of the Planes Long. 76: To, take 74: 52, 
Libere will remain 1 deg. 18 min. which conver- 
baled into Time, giveth only 5 min before Noon, 
s hen the Sun forſaketh the Inclining fide of the 


dr; Nane. | 


ty | 


N 


* 


wo OH AP.. XVI; Fig. 34- 
2Ntl | 

pier H to draw Hour Lines upon a Polar Dial, De- 
ds! clining Eaſt or Weſt 60 deg. and Reclining 


„,, ⁵ 2 OR 
inat 


D Efore I ſhall ſhew how Hour Lines are to be 
Pol] I deſcribed on theſe Dial, I ſhall ſhew, how 
Liaving a Declination given, to find a Reclination 
n, Flat will make it a Polar Declining Dial: Or ha- 
Sing the Reclination given, to find what Declina- 
Ir, ion will do the like. 5 


| 
/ 


13 De Canon for Calculatlon. 
S HAsthe Co-Tan. ofthe Lat. Com. Arit. 5 1 30 0,9939 
5 to the Radius —— — 90 oo 10,00000 
Spo is the Co. Sine of the Planes De. 60 00 9,69897 
ino the Tan. of the Reclination. 32 09 9,79836 
rom Again, #, 
Ms the Radius — — — 90 oo 10,00000 
to the Tan. of the Reclination.32 09 9,798 30 
do is the Co. Tan. of the Latitude t 30 9, 90060 
7 do 15 the Co fine of the De. re qu. 60 o 9, 69890 
505 | ; | 
„In theſe ſort of Planes you have only the height 
„of the Stile above the . and the Aale 
; | 3 O 


— 
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of the Meridian to find ; now foraſmuch as the lng! 
diſtance of the Sulſtile from the Meridian is gogþ a C 
. ©o, and by that reaſon the Plane is an uprighyFiche! 
Plane where there is no Latitude, therefore th is 
diſtance of the Equator, from the Pole being 90 0ſt 
oo, alſo ; therefore the New Declination will bgtanc 
equal to the height of the Stile, which you mayſſrue 
find by the following Canons. liner. 


As to the Radius. 90 o ©O,0000( 
Is to the Sine of the Planes Decl. 60 00 9,9370 
So is the Co-ſine of the Reclin. 32 09. 9,92770 

Tothe Co- ſineof the TlanemewDe. 42 52 19, 86 P ꝛ0 ei 


Which is the Height of the Stile above the | 
Subſtile ; alſo you may find the diſtance of the 
Meridian and Horizon by this Canon. 


As the Co-Ta. ofthePlanesDe. C.A.60 00 © 1186 
Is to the Radius 90 OO 10,00000 
So is the Sine of the Planes Recli. 32 09 9 72602 
To the Co- Tangent of 47 20 9,9649 


The Latitude of the Place 51 30 
The Declination of the Plane 60 00 
The Reclination of the Plane 32 09} 
The New Latitude - OO 00 
The New Declination in that Lat. 42 f 
The Di gance of the Subfile from the Mer. 90 00 
The Height of the Stile above the Plane 42 52 
The Planes Difference of the Longitude 90 oo 
The Diſt. of the Meridian and Horizon 47 20 


Hence you may ſee the Planes Difference ofÞ01 
Long itu di, 
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thiingitude, being 90 deg. the Subſtile muſt be the 
90S a Clock Hour-line, and the Hour Angles on 
ghtFicher ſide of the Hour of Six is equal, therefore 
that is but the adding of 15 deg. on either five the 
goÞub/tile, and you have a Table of Equinoctial Di- 
| beftances, and from thence you may calculate the 
nayfiſrue Hour, as you where taught in Upright De- 
liners, The Table followeth. 


— 


000 The Geometrical Projection. 

„ IT DES By 2 

770] The Table | Hours [Equing-! Irue 1 Hours | 

F20 eing prepa- From the etial di. 5 Hours From the 

ed, draw the 54%. | flance. | |diftance.\ Subſtile. 

the orizontal- | Hoxrs D. M. D. M Hours 

the Line As CU, B, — 41 — 
gear the mil- | 6 Saile | Subſtile] 6 | 
Go he [x 15 1 5--:5 

85% lane and Pa- 4 :4 „% a7-$- 

zooſFalel ro the > 3 45 Þ 134 144 9 | | 

502Þpottom, in a- VCC 

dy Part there- 1 7 8 10 q 
of, at the |} 12 | go | Joo ce} 12 : 

zo enter C, with ; | ; 


ooo deg. of Chords draw the Circle H, G, E, E. 
ogÞnd ſet 47:20, the diftance of the Meridian and 
oo for ixon, from B, the Weſt End of the Horizontal 
5 Tine to F, upwards, and draw the Line F, C, D, 
oo for the Hour of 12, then ſet go deg. the Sub- 
(2 (files diſtance from the Meridian, from F, to &, 
oo nd draw C, G, for the Subſtile and Hour: line 
20 Pf 6, ſer off from 6, each way, by help of a 

Line of Chords upon the Circle E, 6, E, the 
of four diſtance, as you find them in the Table, 
3 viz. 
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viz. - for the Hour of 5, and 7, 10 deg. 20 min} Ot 
for 4, and 8, 21 deg. 27 min. and ſo of the reſt$6.12 
(but paft 8 you need add no more, ) ſo ſhall yon, 
have Points unto which ſtreight lines being drawſyhen 
from the Center, are the true Hour- lines on thiþnd {| 
Plane. 

Laſtly, From'G, either way y ſer off the heigh 
of the Stile 42 deg. 52 min. from G, to E, an 
draw the line C, E, for the Axis of the World 
which being erected perpendicular over the S 
File, the Dial is finiſhed ; but obſerve that you 
Dial be ſet to its true Declination and Redlinati 
proper to the ſame. " 77 


of Note, The. «Meridian in all North Declinin 
Polar Dials, deſccnd below the Horizontal: lim 
at that End which is contrary to the Coaſt of thi 
Declination: And the Meridian in all South D 
clining Polar Dials, doth deſcend alſo from thi 
contrary Coaſt of Declination, and the fix 
Clock hoarline : 15 ways thy Sub ile in be, 


. Ys hy {af 
» e 4 +. 8 


S'E-C-T. I. 1 


7 le Latitude of the Place, the Declination of 3 
Sun, regether with the Reclination and Decl 
nation given 10 find what Time the Sun forſakel 
the South Jnclining ſide, to ſhine upon the Nori 
Declining ſide, oppoſite thereto. 


As the Radius, 90 OO 10, 0000 
Is to the Tas. of the Suns Decl. 23 30 9,638; 50 
So is the Tan. of the Stiles heig. 42 52 9,9670 
To this Co-ſine, 66 12 9,6059 


Oi 


e R | 
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ni Out of the Planes Longitude 90 deg. take 
eſt$6.12, there will remain 23.48, which converted 
yono time, giveth one hour 25 min. before Noon, 
aulfrhen the Sun leaveth ſhining onthe Inclining, 
thFnd ſhinech upon che n ſide. 


CHAP. XVII. Fig. 36. 


hs to draw the Hour- Lines * a North Dial 
declining 60 dig. Weſt, reclining 54 dep. 
which cutteth the Merida between the Equino- 
fial and the Horizon. 


HE making of this Dial Hiffrerh little fan 
the former, therefore find the Requiſites 
s you did in the former, thar is firſt the New 
atitude and New Declination find the diſtance of 
Wie Meridian and Horizon, and the Subſtiles di- 
Fance from the Meridian, the Stiles height above 
ne Plane, the Planes Longitude ; and Hours di- 
ances as you have been caught I in the former 

hapters. 
[ ſhall not trouble you with Calculating the 
Nequiſites from this Plane; becauſe they may be 
und by the laſt Chapter but one, and therefore 
eis needleſs to ſay any more about them, but 
hey are Calculated, and are as followeth. 


he Latitude of the Place Fr Fo 
he Declination of the Planes Vet — 60 oo 
he Reclination of the Plane — 64 Oo 
he Plane's new Latitude — — —— 18 30 
be Plane's new Declination — — 3o 36 

The 


( 122) 
The diſtance of Meridian and Horizon 35 zen 
The Sub. powers e the Mer. 123. 09.0756 gþhys, 
The Stiles heig | 
The Plane's Longitude 118 13, or 61 Ae P. 
| 5 r tf 
Having the Plane's difference of Longitudghera 
you may frame a Table of Equinoctial diſtancehelin 
and find the Hour diſtances, and place them as if 
thss Table following. 


5 The Geometrical projection. 1 


Equins- True Draw the Hon 
Hours. {tial di-| Hour , Hours. | Zontal Line D, ( 


Fance. diftance.; A, about the mi 


| 
. | dle of the Plan Ne- 


Parallel to the bofore 
2 | tom, then at C, Mow 
2 Centre with hich 
deg. of Chords de 
| ſcribe the Circ 
8 'r 48|« 97 4 F, D, C, and fro 
Subſtile. the Eaſt point 
F the Horizon from 
6 | 6 , to &, ſet 35.3 Not, 
143 12137 29 7 the Diſtance of thiſhals 
9 


LU. LA 


| Meridian and He ene! 


1 
rizon, and dra La 


| . the Line C, G,fo 
the Twelve 2 Clock hour-Line, then ſet off if 
41. the Subſtiles diſtance from the Meridian fron 
G, to D, and draw the Line C, D, for the ou 
ſtile, and ſet off 54.46 from D, to F, for the Stil 
ſo ſhall D, , be the Stiles height above the by 
; { of 
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en ſet the Hour diſtances from the Subſtile both 
-S as you find them in the Table (as you have 
en taught inthe foregoing Chapters) and thro? 
e Points draw Lines, and ſet the Stile right o- 
r the Subſtile, and then you have finiſhed four 
udgreral Dials. This for one, and his Oppoſite 
lining 54 deg. to the Horizon, and Declining 
% 60 deg. and his oppoſite South Inclining 54 W 
g. and Declining 60 deg. Weſt, only turning the > * 
als upſide down, and changing the Figures of ol 
I Hours for Forenoon and Afternoon, as the 
Fials will direct you; and fo may be done to all 1 
Yials whatſoever, except the direct Eaſt, or Weſt, * | 
Fr there can be but two, for the back-ſide of che | 
„ 15 the Weſt.  -- W 
A!Wie, The Meridian in all North Recliners® | 
Fore chan at Polar (as this is one) doth aſcend 5. i 


pi 
i 
1 


22 


Slow the Horizontal- line, and from that End > | 


Nich lies contrary to the Coaſt of the Planes 
F$:clination, and in the South Inclining and De- Io. þ 
ning more than a Polar, the Meridian dot A 
end above the Horizontal. Lime: contrary to the 
aft of the Declination, and is only ſervicea- 
> to draw the Dial. , 5 
Note alſo, In the North Reclining Declining 
als, if that T ngent that comes out in finding 
new Latitude be equal to the Complement of 
Latitude of the Place, then is that a Polar 
Fe, if the Complement of the Latitude exceed 
Tangent, then is the Plane leſs than a Polar, 
if che Tangent found, doth exceed the Com- 
ment of the Latitude, then is the Plane more 
In a Polar- Dial. 


CECT, 
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SECT EE 


Having the Latitude of the Place, the Sun's Declnan 

nation, with the Declination, and Reclination as 
tbe Plane, given to find what Time the Sun he 

ſaketh the South Iuclining fide to ſhine on Ptile 

North Ry clining fide Oppoſite. +: Poul 
85 „ e | er) 
As the Radius, 230 O0 10,000 lac 
Is to the Tan. of the Sans Decl. 23 30 9,638 Pothe 
So is the Tay. of the Stiles heig. 54 43 10,1501 
To this Co ſine of 332 of 19,788, 


Haiti 


15 Unto the Angle 52:26, add the Planes Lon 
tude 61:47, from the North, or out of the A 
gle 118:13, counted from the Sourb, there n 
mains 66:08, which converted into Time, give 
4 Hours, 14 Min, before Noon, when the I 1. 
forſaketh the Inclining fide of the Plane, alen! 


ſhineth upon the Reclining ſide thereof, Loc 
Ob or | 

: : : and 
CHAP. XXI. Fig. 12, X1 Ne 

oa 


Directions for making Two Sorts of S PO Just 
_ DIALS, ven) aſeful to ſhww the Hof and 


within the Houſe. pen 
bac 

Delcriptio he Shot- Dial. N32 

A Deſcripizon of the Spot. Dial. We 

Inc 


"HE Sper Dial, is of two forts; in the one 
bright Spot goes to the Lines, in the oth 

the Lines go to a black Spot; the former being 
| plain: 


3 
lained, the latter cannot be unknown. The 
Deehanner of drawing the Hour: lines, is the ſame 
on (vas ſhewed on any other Dials, in the foregoing 
Thapters; but conſider, if there was an Axis or 
„tile on this Dial, it would paſs through the Back- 
board (which all ſuch Dials muſt have) and the 
ery Point where the Axis doth go through, is the 
ooPlace where a hole in the one, and a ſpot in the 
28 other is to be made, that at any time (the Sun 
C01 ſhining) will ſhew you the Hour of the Day. 
884— DOR, 


on TRCTT 


2 


e n For the making of theſe D-als. 
live 5 


e 54 1. Get the Joyner to make you a moulded wood- 


agen Frame, with miter-joynts, like the frame of a 
Looking-Glaſs, or ſuch a Gilt Frame, as are made 
for Pictures; about 8 Inches long, 5 Inches broad, 
and an Inch and half thick, and nail upon one of 
iche longeſt edges of the Frame a piece of thin 
Board a little longer than the Frame, and bur half 

as broad: This piece of Board is for the bottom, 

og and be ſure that your Frame ſtands exactly per- 
pendicular upon the bottom piece: Then for the 
back of your Frame, get a thin plate of Wood, 


exactly fit for it, and at the top of this Plate of 


Wood make a hole about; inches long, and two 
opel Inches broad, and upon that nail a piece of Tin, 
other rather Copper-Plate. 
gd. You mult ger a piece of Crown Glaſs fit for 
in your Frame, and grinde one fide of it till it is as 
lucid as Paper, thus: Lay your Glaſs upon a Lin- 


- 
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nen, or Woolen Cloth to keep it from breakingſhe Sc 
then with a ſmall piece of Glaſs, and Calice- Saxjraw 
grinde your Glaſs, but you muſt have a great car age 
not to grinde the other fide ; for in little time yo 5. 
may fo ſmutch the Glaſs by heedleſs miſtake ofſigne 
the fide, as to make it uſeleſs. oint 
3. Having found the Declination of your Glaſqpugł 
Window, againſt which it is to ſtand, make gjde < 
Dial exactly the bigneſs of your Glaſs upon Paperþy it 
| to that Declination, with Stile and Subſtile drawn is c 
upon the Paper, as if you were to make it fore C 
| the Wall without Doors, or outſide of the Jinfu/i 
dow: but the Figures of this Paper- Dial mult beſprele, 
inverted, or made backward as in Figure 13 ; andour 
if you Write in Roman Letters, for Nine you muſifulei 
Write Eleven; and therefore your beſt way is tofigut 
have a Copy before you, of Figures fo drawn. treu 
4. Now to find where the Spot will be; remem-Pher 
ber that it will be always in the Subſtile, and as far} 6, 
diftant from the Stile, as is the diſtance betweenÞd t 
your Glaſs and che Tin: Put therefore your Glaſs} 7 
already ground, inco the Frame, and take the all 
neareſt diſtance between your Glaſs and Tin; for] 9. 
this end make a ſquare of Paper; and applying er 
one ſide to the Glaſs as it lies in the Frame, make 
a point at the neareſt diſtance, and clip off the 
reſt of the Paper at that point; with that diſtance 
come to your Dial on the Paper, and lay the long- 
| eſt edge of this ſquare to the Subſtile, and carry it 
backward or forward upon the Subſtile, till the 
marked point juſt toucheth the Stile; then hold- 
ing it, draw a line from the Subſtile to the Stile, 
and mark that point upon the Paper- Dial, where 
this Line cutteth the Subſtile, viz. at the corner of 
che 
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ng be Square (which I call the Subſtile point) and 
raw à round #5 about it, that you may knoõwẽ- 
cars again. = | 
yoſ 5. Having drawn your Paper-Dial the exact 
e of8igneſs of your Glaſs, and found your Subſtile- 
oint, you muſt draw the Hour-lines upon the 
aſpugh ſide of the Glaſs, thus: Wet the Figured 
e Ide of your Paper- Dial with Gum- Water, and 
very it on the ſmooth ſide of your Glaſs; and when 
wn is dry, ſet one Foot of your Compaſſes upon 
forſhe Center of the Dial, and open the other to the 
Vin. lubſtꝛle- point; with that diſtance deſcribe a Semi- 
 befþrcle, and from that Semicircle draw all your 
:ndflour-line with a Pen and Ink, by the ſide of a [ | 

ſuler upon the rough ſide of the Glaſs; your 

| 

| 

| 


; tofizures muſt be drawn wrong as they appear 
. rough the Glaſs, which you will find to be right 
m- Then your Dial is in the Frame, and finiſh'd. 
far} 6, Mark your Subſtile- point upon your Glaſs, 
zend take off your Paper-Dial. | 9 
lakf} 7. Make faſt your Glaſs in the Frame with | 
cheſmall Tacks, the rongh ſide next the Back board. 
for 8. Make a little hole in the Tin, perpendicular 
ing er againſt the Subſtile-point, which you will 
ike Ind by thePaper-ſquare ; by which you may draw 
the perpendicular line from the Subſtile- point, and 
ace Ink it upon the Top of the Frame, and fo draw 
1g- | down your Back- board; then take the diſtance 
y it Tom the Subſtile- point to the outermoſt Edge, or 
the Top of the Frame, and ſet it upon your line drawn 
d- In your Back- board, from the Top downwards, 
ile, Thich diſtance will be perpendicular over your 
ere (bf ile point. 

of 9. And Jah, With bite lead and Linſeed- 
O;1 


— 
1 * = — — — — 2 = —_— 


bd] Ly 


( 128 ) 


yl ground together, Paint the rough fide of thaz,1 
Glaſs 3 then glue on your Pack-board, and youre . 
Dial is finiſhed. It 

Now your Dial being made, ſet it cloſe to your ;1|- 
Glaſs-Window, andthe Sun entring thro the little 
hole, will caft its Ray upon the oppoſite Houſhe © 
lines, and ſo give the time of the Day. Es 

I need not fay much of that Form, whereinſ,,11 
the Lines go to the Spot, for it is but the fam: w_ 
inverted, as if you ſhould turn this upſide downfy ft 
and draw the Lines towards Mindom or Stret ver: 
upon 2 clear Tranſparent Glaſs, and on the inſidq a q 
toward the Houſe, inſtead of the Plate of Weed 
and the Tin, you muſt have a Glaſs ground, witlff . 
one black Spot at the bottom, where the hole i th 
in the Tin, unto which Spot every Line will comrea, 
ſucceſſively, according to the time of the Day; and ery 
the Figures muſt be made upon the clear Glaſs a 
Top; "and there muſt be a great ſquare Quarr 
of Glaſs in the Z/indow behind it, for the Lead 
will make a very unhandſome Conſuſion. 
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Hon to draw Hour: lines 55 the Window. boareſ net 
Walls, and Floor of a Room, the Sun ſhininſ3. ! 
rhrough a ſmall Hole made in any Pane or oh lich 
of Glaſs in the Window. e V 


Urſt, if in the Glaſs Window of any Room, on Poi. 
Pane or Ouarry of Glaſs be darkned, and t R 
Hille made about half a quarter of an Inch diamenhe 
in the middle thereof, the Sun ſhining upon de 
ind 
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he Tndow, will through that hole caſt a bright Spot 
ule Light into the Room, Which as the Sun in his 
otion paſſeth by the Window, the Spot of Light 
duni be alſo removed from place to place, ſome- 
times upon the Window board, ſometimes upon 
rhe Fambs, ſometimes upon the Sides and ſome- 
mes upon the Floor of the Room: If ſuch a Hole 
eiſould be ſuppoſed to be the Nodus or Point of 
me Top of rhe perpendicular Stile of any Dial, I 
wny from it the Hour. lines of a Sun-Dial, or of 
veral Dials (for every fide or part of the Room 
Ja different Plane) may be made about the Room 


1. Horizontally you apply an Horizontal-Dial 
che Hole in the Glaſs-Window, and extend a 
Jread Horizontally alſo from that Hole, over 
anqpery Hour-line (or half and quarter Hour- line) 
Nit touch the Sides, Doors, Windows, Fambs, or 
her Objects or Impediments (ſtanding in the way) 
out the Room: Then, „ 

2. The Twelve a Clock Hour-line, being both 
Hour- line, and an Azimuth alſo; you may (by 


perpendicular Thread, or Threads,) transfer the 


ne to the Cieling or Floor of our Room, or to 
hich of them will beſt ſerve your Turn, and 
arcFYnetimes there may be occaſion for both: Then, 


ini 3. In this Aerillian line find any Point, from 


acrſich a Line or Thread extended to the Hole in 
e Window, may repreſent either the Direct (or 
verted) Axis of the World, and unto that Poiar 

, on Points; all the Hour-lines which you draw in 

nd t Rom will have reſpect unto, (or be in the 

mere Plane with) this Exis: and therefore, 

n t If you fix a Thread in one or both of theſe 

Alu R Points, 


3 


4 . ” — 
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Points, (or Poles rather) and extend that Sri 

by the fide of another String, extended from thifill 
Hole over any Hour-line or Point, found on thff: © 
ſide of the Room (as before) that moveable Stem 3 
being gently moved by the ſide of the Horizon" 
String, ſhall trace out (upon all Object, that F5" 


meets withal) the Hur-lire, which the extend 


Hyrizontal String doth repreſent. ac 
. STOPS = 
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How to draw Heur-lines in the Inſide of Reca| 0 
=o 7 
' Concave Hemiſpheres. 


Heſe Regular Concave Hemiſpheres are ti 

1 moſt natural Planes, upon Which Hu wo 
lines may be deſcribed, for they do naturally 1 
preſent the Sphere; and the manner how the H 
lines and Furniture may be deſcribed, into ſi f? 
Dials, ſhall be the Work of this and the nc 
Chapter, Z 


2 1 
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SECT F Fig. . 


To make a Horizon;al Cancave Dial. U 


Aving a Concave Hemiſphere prepared: 5 
| S. N. E. W. divide che Limb into 4 QB +» 
drants, noted as the former Letters; one of 
Quadrants divided into 90 deg. open your CC 

8 pal 


the 
& on 
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1 ifſes to the Quadrant, and ſetting one Foot upon 
\ thi. or W. with the other, draw the Meridian or 
yu a Clock Hour- line SZN take Out of the Qua- 
ant, the Latitude 51 deg. 30 min. and ſet thoſe 
at Egrees upon the Meridian from 8, towardes Z to 
nad which P, ſhall be the Pole of the World; then 
acing your Compaſſes upon P, (they being 
dened to a Quadrant) draw the Equinoctial Circle 
EW, which divide into 12 equal Parts; your 
ompaſſes being opened as before to a Quadrant, 
1d one Foot being placed in thoſe Marks, made 
the Equinoctial, with the other Foot deſcribe 
ircles, which ſhall be the Hour-lines required; 
Je stile muſt be erected in P, with an Angle of 
cu deg. 30 min. the Latitude of the Place; and 
ual to the length of 60 deg. of the Quadrant, 
I Top muſt hang over the Center of the Hemi- 
© "Fre Z, and be parallel with the Limb, or ere& 
tile in the Point Z, of the ſame length with 
A former, which ſhall ſhew the hour with the 
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8. ww to make a Direct South or North Concave 
Dial. 


HIS Dial is made altogether like the former, 

d: only inſtead of ſetting off the Latitude from 
, of p, you muſt only ſet off the Complement 
the Latitude 38 deg. 30 min. and the Hour- 
(cc only from 6 to 6, are deſcribed thereon; the 
pill K. reſt 


LY 


610 


reſt of the Hour- lines, are reſerved for a Din 
_ beholding the North. 


1 
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eu to make a Direct Eaſt or Weſt Concave Diu 


WET the Hi /phere be Z S NG, the Lin 
be ing divide into four Quadrants, and o 
of "he into go der. from N, upwards, and fron: 
S «:wywards, ſer the Latitude to P, then ope 
you <ompaſles coa Quadrant, one foot being ſ 
in , with the other draw the Circle QEA, whit 
Circle divide into 12 equal Parts, your Compalk 
being opened to a Quadrant, one foot placed if 
each of theſe marks, with the other draw Circle 
which ſhall be the Hour-lines required, as i 
Figure 15, The Stile may be a Wirelaid fromPt 
P, or a Wire erected in the Center E, equal if 
the Semidiameter of the Quadrant ; for better! 
ſtruction ſee the Figure, which is an Eaſt Dial 
In the ſame manner is an Equinoctial Dial mad: 
only all the hours from 6 in the Morning till 6: 
Night, muſt be drawn, as the reft above tho 
proper for the Eaſt or Weſt. Dials are, and as ti 
pricked hours 9 17 and 6, in the Figure. * 
Alſo the Hcur-line of 6, viz. the Line Pfg. 
mult be P 12 P, and the reſt number'd as in th ep 
Figure is expreſſed, and number'd with Ari 
e, Figures. 85 i. 


N 
I 


L 1 Z y 2 - = = 
= GE” - o 1 — RET TE LY _» = : PLES 7X R n _= bb 
a Las a 4. RY IC N 1 Fg, = f - e * —— Ty LY LS N . n 
\ | . \ 


A f * IS . * — — — a a 9 — — 
rel | EEE | hy 


2*S'E GT: Fig. 16, 


ww to make à South or 8 Declining Conca ve 
| Dial. | 


DiK 7 OUR Concave being prepared, quartered 


1 and marked wich the Letters ZNEW, 
LY Compaſſes being opened to a Quadrant, 
10 nd one foot in Z or N, draw the Horizontal 
froſ ircle ESW, take the Declination, and prick it 
Opeſſow n in the Horizontal Circle from W to H, one 
gk dot of your Compaſſes remaining in H, and be- 
hie g opened to a Quadrant, deſcribe the Meridian, 
”; r hour of 12, in which from E, ſet off the Com- 
Tele 


lement of the Latitude, or from it's interſection 
ich the Horizontal Circle, ſet off the Latitude 
* 'ÞP, one foot of your Compaſſes being in P, and 
Ppened to a Quadrant, draw the Equinoctial QA 
pa where it 15 interſected by the hour of 12, be- 
in to divide it into 12 equal Parts, one foot of 
Tor Compaſſes being placed in each of theſe. 
nad, and being opened to a Quadrant, draw 
Ts which ſhall be che Hour- Lines required. For 
e Stile, that muſt be erected in P, and the top of 
muſt paſs through the Center, of the Limb of 
De Conca ve, and be equal to the length of 60 deg. 
[the Quadrant, or you may erect the Stile, in 
e point 8, the length equal to the former; which 
| p ſhew the hour of the day with the very cop 
it, 
Note, This Figure Declines Veſt; which if it 
| K 3 had 


al 
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had declined Ezp, the Peclination muſt has 1. 
been ſet from E. | and « 
ou 
„„ hie 
OS | 10N 
How to make a Polar Concave-Dial. he 1 
rom 
Polar Concave-Dial, is nothing but an Hwiſh: de 
Eontal- Dial, in the Latitude of 90 deg. aroot 
of all others is moſt eaſie to be made, for if yolothe 
divide the Limb of the Concave Hemiſpberes int o 
24 equal Parts, and from the Center of the Con 
cave, (by help ofa thin Ruler that will bend)drawſ® 

ftreight Lines to each ofthem, thoſe ſhall be thi 

Hour-lines required. 

For the Stile, it muſt be a ſtreight Wire erect} 
Perpendicular inthe Center of the Concave, whol 

| * ſhadow will at all Times (the Sun ſhining) girg 
the hour of the Day, and the hours of theſe Dial Jl. 
muſt be numbred fiom 12 to 12. you 
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CHAP. XXIII. pa 


SECT. I. How to draw the Parallels of tui an. 
Sun's Dedlination, in the foregoing Concavi] int 
Dials. | for 


HE Equztor being drawn, ſet off the degree: 


of Declination from the Equazor inthe Me 
ridian 
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har$;1;ian of the Concave or Subſtiler, both upwards 
ind downwards; then place one foot of your Com- 
nafſes in the Pole, and extend the othec to thoſe 
vou marked from the Equator, draw Circles, 
hich ſhall be the Parallels of the Sun's Declina- 
ion required ; As for Example, the drawing of 
he two Tropicks, which declines 23 deg. 30 mig. 
rom the Equator ; take 23 deg. 30 min. and prick 
Hit down in the Meridian both ways, then place one 
Foot of your Compaſſes in the Pole, and with the 
Yoſother extended to 23 deg. 30 min. deſcribe the two 
Intropicks; as in Figure 14. appears. | 
on 
rau 
e thi 
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S T. II. 


i How to draw the eAzimaths or Vertical Circles. 
* Ivide the Horizon into 180 deg. beginning 
ial; 


where it's interſected by the Meridian; if 
you would draw every 10% Azimuth, then you 
may only divide it into 18 equal Parts, beginning 
at the ſame Place; but if you would only draw 
every 15 Azimuth, then divide the Horizon into 
12 equal Parts, beginning as before at the Meri- 
dian, if you would draw the Points of the Com- 
paſs, divide the Horizon into 16 Parts, then open 
your Compailesto a Quadrant, place one Foot in 
wehany of thoſe Diviſions, and where the other Foot 
a interſects the Horizontal Line, ſhall be the Center 
tor drawing that Azimuth. 
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How to draw Planetery or Uniqual Hours, from 


nter: 
FN the drawing of the Planetory Hours, hi 
ving firſt deſcribed the Horizon, Epuaty 
and the two Tropicks, divide that part of th 
Tropick which is intercepted betwixt its interſed 
ion with the Horizontal-Circle,into 12 equal part 
beginning at 12; the Equator being before divide 
into 12 equal parts by the Hour-lines, open you 
Compaſſes to a Quadrant, one foot being place 
in one of thoſe Diviſions, move the other foot un 
til you find the Center, which will draw bot 
thoſe Points into one Circle; and draw Circles 
which fhall be the unequal Hours required. 


[ 
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How to draw Hours from Sun Riſe, to Sun Set, cal. 
led the Italian and Babyloniſh Hours. 


on 


Lace one foot of your Compaſſes in the Pol, 
and extend the other to the Interſection c 
the Horizon and Meridian, and deſc ibe the Fa-“ 
rallel of the Latitude, which ſhall be divided into: 
24 equal parts by the Hour- circles, place one foo! 
of your Compaſſes in each of choſe Divition:(the 
Compaſſes being opened to a Quadrant) the other] 4 
foot, being placed within the Circle of Latitude, . 
and in the Rour-gircls, which paileth da” the b 
| | md 
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ints where the Compaſſes is ſet in the Circle; 

zking that the Center, deſcribeCircles from one 
zopick to another, which ſhall be the Hour-lines 
(01M Sun riſe to Sun ſet 4 and ſhall paſs by the 
nterſection of the Hour. lines and the Equator, 
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S. E GT. V. 
How to draw the Almicanters, 


Aving found the Points of Zenith and Nadir, 

the diſtance of theſe Points to the Horixen- 
dl line into go deg. one Foot being placed on 
Ine of theſe Points, the other extend to thoſe 
Degrees, Circles drawn from one Tropick to ano- 
her, ſhall give Almicanters or Circles of Altitude. 
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CON VEX DIALLING. 
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HAP. XXIV. 


% (ow to make 4 Dial, upon the Convex Super- 
c fie of a Globe which ſhall ſhew the Hour, 
Pa ) the Shadow, which ſeparateth the Enlight. 
nto ned Hemiſphere from the Opacus. 
Oo! 7 
the IH E Performance of this is very eaſy, for 
her 1 (the Globe being truly Spherical) if the 
ade, quinoctial Circle, the two Tropicks, and the two 
the ular Circles which will be neceſſary for ornamen3 
1% ay to be deſcribed thereon, and your Fquinotial 
| | Circle 


* 
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Circle (or middle of your Globe which is all on 


be divided into 24 equal Parts, and marked wiſf 


I, 2, 3, Cc. to 12, aud then beginning ag 
with 1, 2, 3, &c. to 12. Then if you Ele 
one of the Poles ſo many degrees above an H. 
zontal-line, as the Pole of the World is Elevaii 
above your Horizon, and place one of the Ho: 
Points, that is marked with 6, to behold the 
ridian of the Place, then will the two 12 of th 
Clock Hour points behold one the Eat and t 
other the Veſt part of the Horizon; and then th 
San, at all Times ſhining upon the Globe, wille 
lighten one Hemiſphere, and the other will} 
ſhadowed, and where the Line of Shadow falle 
amongſt the Hour-points upon the Equinoctiah 

will ſhew the Hour of the Day, in two Place 
Viz. One on the Eff, and another on the / 
fide of the Globe. 


Note, If you open your Compaſſes to 
Quarter of the diſtance, round the Equinodil 
Circle of your Globe, and place one Foot in th 
Marks made in the Equinoctial, with the oth: 
you may deſcribe the Hour- lines, from one Tr 

pick to the other, or if you will from one 70 
tothe other, 


* R re 
J £ OC — aa al a \ ; 
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On 


a 
5 


Wit 


| _- 
BM TABLE containing the Latitude, of moſt 

of the Eminent Cities and Towns in Eng-] 
land, Scotland and Ireland. | 


Ho — 
val Places in England 
Howl and Male. D. Ml 
8 | i : 8 
HO N DON [51 3c 
d th ork 54 oo 
n Ox 51 34 
Il enfiCombridge 32 17 
ill Norwich 32 44 
Alle Canrerbury 51 27 
"= Brijtol 51 38 
ww Colcheſter 2 
lace 22.2 
Joboceſter 1 
Jl Hereford 52 14 
Dhonmout h B11 31 
lar mouth 52 45 
to Marwick 2 25 
od line 33 17 
n hun 3 
othe Northampton 3 -$% 
N Neweaſt la 54 58 
=_ Lincoln £2 4% 
* WP ottingham [3 — 
Boſton > 08 
Cheſter | 53 20 
Wakefield 53 84 
Coventry 52 30 
Darby 5 8 
Bed ford 62 18 
Huntingdon 52 99 
Carmarthen 8 
Hu!! 33 5 0 
I eſwich 32 88 


St. David's 


and Ireland. 


—_—_— 


Rocheſter 


Peterborough 
Chicheſter 
Hertford 
Newark 
Stafford 
Shrewsbury 
Lancaſter 
Wincheſter 
Leiceſter 
Pembroke 
IWorceſier. 

In Scotland. 
EDENBURG 
Glaſpow 
St. John's 
St. Andrew's 
Sterling 
Berwick. 
Aberdene. | 

In Ireland, 
DUBLIN 
Kingſale 
Cork + 
Wexford 
IWate: ford 
Limerick 
Tredagh 
Ning 5-Town 


| Queen's. Tomn 


Places in e 


L 


WY 
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his 
OW : 
his 


REFLEX DIALLING, 


2 
e 7 

T) Efletion is to be made by a piece of Luſi 
ing-Glaſs, which is ſo much the better, bÞ * 

how much it is thinner ; for the Thickneſs of Pec 

cauſeth a double Ray of Light to be reflecte Tho 

and requires a greater Elevation of the Su 

Beams than a thin one doth: It muſt be abouf{ 

ſeven Times the Thickneſs in breadth ; and be 

cauſe Glaſs reflects from upper and nearer Super 
ficies, and ſo makes two Spots, colour the lowe 
Superficies thereof with Oyl Colour, and it wil 
- Make but one Sper. 


C HAP. XXV. 


How 10 nale 4 Dial upon the Cieling of 
Room, that is parallel to a piece of Glaſs 
placed exaitly Horizontal. 


RST, determine the moſt convenient Point: 

in the Window where to place the Reflet 

ing Glaſs, as neay the Cieling as you can conve 
niently, provided it be not fo near as that tha, 
Corniſh of the Window will ſhadow the Gl oe 
when the Sun is high in Summer, ſuppoſe with; 
in 10 or a 11 Inches of the Cielixg; then find ahne 
Point upon the Cieling directly over your Glaſephi. 
thus: Hold a Line and Plummet to the Cielinhf 
guſt over it, and the Place where the Plumline fan 
goucheth the Cieling is the Point; then through 
chk 


W 
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tis Polnt draw a Perpendicular to your Win- 
Je fiw: Now if your Windo be exactly South, 
his Perpendicular upon the Cieling will be a 


eridian-line; but if your Window declines 
e true Meridian line will make an Angle 
Lofith this Perpendicular, equal to the quantity of 
r, b Declination. Therefore having found the 
of iÞeclination of your Window, take 60 deg. of 
ted Thords, and ſetting one Foot in the Point on the 
Sun ieling, with the other deſcribe a Circle, and 
bouſt thereon (from the Perpendicular) the De- 
nation of your Window, toward your Right- 
and if 3/ef, but toward your Left-hand if Eaſt ; 
Wen draw a Line from the point on which you 
wilfel:ribe your Circle, which Line ſhall be your 
Meridian - line. 8 85 

2. Draw an Horiz,ontal- Dial upon the back of 
F me Table, or ſome Plaiſter-wall, or Floor. 

2. Take the diſtance between the Glaſs and 
he Cieling with your Compaſſes; then come to 
our Dial on the Val, and lay one ſide of your 
quare to the Meridian: line, and the other 
'offing the Stile; then move the Square upon 
he Meridian. line, till the Extent of the Com- 


1 lan. line, and that point of the Stile which 
es touch the Square, may be called the Glaſ5- 
ich. ont, from which erect a Perpendicular, and 
1d here it cuts the Meridjan-line make a Point, 
laſs hich will be the Equinoctial Point, from which 
lo erect a Perpendicular, which will be a 
i langent ; then at ſome diſtance on which ſide 
25" the Eguinoctial Point you find' moſt conveni- 
this a ent, 


"Falſes does exactly touch both Stile and eMHeri- | 


1420 


ent, erect another Tangent, theſe two Tangen 
will cut the Hour-lines in the Points, whic 
may be called the Hour- Points. 

4. Take the Diſtance between the GI, Pon 
and Equinoctial- Point, and extend it from th 
Glaſs to the Meridian-line on the Cieling, an 
where it toucheth, that is the Equinoctial- Pois 
upon the Cieling. PR 

5. Ser off corre ſpondent Tangent-lines upo 
the Cieling, and making like Hour- Points, through a 
thoſe Points draw the Hour-lines. 58 

6. This Dial is nothing but an Horizonta of 
Dial inverted, the Center being in the Air, ex 
cept you make a North Dial, {which is ſeldo 
done) then it will be upon the Cieling, whic 
you may find by its diſtance from the Equinoctihoi 
Point; then upon that Center deſcribe a Circle 
and likewiſe out of that Center erett a Perpen c 


0 


* 


t/ 


dicular to the Meridian-line, for the Hour- lin f 


of 6; and you have no more to do but to ſelf. 
off from the Hour-line of 12, all the other Hour qu 
according to their Spaces, in an Horizontal”. 
Dial. | i 
Lafly, Let your Dial on the Wall, remain te 
take Diſtances for ules at any other Time. 


Cyli 


88 


n CYLINDRICAL DIALIIN G, 
1 EITHER 

Don | 

oncave or CONVECN. 
P 


OT eee ee eee 
a VV 
Oug 7 thoſe that fall in 4 Rig hit Sphere, VIZ. ſach | 
as lie Parallel to the Axis of the World, and 
their Baſes Parallel to the Equinoctial. 


dont F OUR-lines may be drawn upon thoſe Cy- 

| linders, with great Eaſe and Exactneſs, al- 
ou hough in them there may be various Poſitions 
cllf the Axis. | | 
Pei $24, I. If the eAxis fall in the very Center 
"$f the Baſe of the Cylinder, then divide the Cir- 
Kumference of the Baſe of the Cylinder, in 24 
F-qual Parts, and draw Lines from the Center to 
aach of thoſe Points, which will be the Hour- 
lines for the Baſe of the Cylinder: And where 
hoſe Lines cut the Circumference Lines, drawn 
from them down the Cylinder's fide, they ſhall 
de the true Hour-lines, Which will be Parallel 
ach to one another. | 

Seck. II. If the Point of the Axis, fall not 
uſt in the Center of the Baſe, of the Cylinder, 
hro' that Point where the Axis falls, and the 
enter of che Cylinder draw a Line, and with a 
air of Compaſſes take the nearcit diſtance from 
t he 


ta 


lin 


/ 


— 


be Hour lines alſo. 


Then divide the Circumference of the Cylinde: 
Baſe, into 12 equal Parts, beginning at the 4; 


(144) 
the Axis point and deſcribe a Circle, which divi 
into 24 equal Parts, (beginning at the Diamet 


firſt drawn) Lines drawn from the Axis Poi 


through every one of them, and extend to t 
Side, or Circumference of the Baſe of the C 
linder, ſhall be Hour-lines, again Lines dra 
from them down the ſide of the Cylinder ſhi 


Sect. III. If the Point of the Axis fall in ar 
Part of the Periferie of the Cylinder's Ba 


Point ; Lines drawn from thence to the fever 
Points, in the Periferie of the Circle, and al 


— 


Then the Cylinder's fide, they ſhall be the Ho 
Ines. | 5 

Seck. IV. If the «Axis Point fall without th 
Baſe of the Cylinder. Then the diſtanee berwee 
that Point, and the neareſt Part of the Perjferi 
of the Cylinders Bafe, being made Radius, ani 
a Circle be thereon deſcribed, and divided inte 
12 equal Parts; then Lines drawn from the 4 
Point, through thoſe Diviſions ſhall each of the 


cut the Pereferie of the Cylinder's Baſe, in tw 


Points, from which Lines drawn from one to ano 
ther (each to this correipondent) they ſhall b 
the Hour-lines, and from them Point-lines dow 


Allo, ENT Ops 
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of the Furniture with which 


* 


How to A erib ſuch Furniture uppn all Sorts f [ 1 
Upright, Direct and . Dials, Serben i 


trically. 


n — 4 \ 


— — _ 


C.H AP. Nn. 


07 2 Circles of the Sphere, as are af 4 
upon Sun Dials. : | 


MI” 3 Concluſions, maybeper? 1 


formed by deſcribing of the Circles f 
the Sphere upon Sun: Dial: Of which 1 have 
made choice of theſe following. 


I. The Parallels of the Signs, ſhewing i in what |: 


part of the Zodiack the Sun is, at all times of tie 


6 % 3% 0 


ee 41 


4 The fewiſh Unequal, or Pleneter Hours, 5 | 


" : 
[ , 
1 q , 
% 5 * : ; 1 
92 1 
* » * 
4 * 
. 5 2 i 1 
48 : 
i - iT ; 1 Y * 
g > . 55 
. * 


22 — 


4 


: 3 * — 9 
« f 1 Py” „ 
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PPV · A So 4 je 


upon ſeveral Planes various. 


| | pendicular Stile, as at E, draw a Line MEN, Pa- por 


5 | the Perpendicular Stile, and alſo through che 
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5. The Azimuths, ſhewing in what quarter of win 
the World; or upon what Point of the Compaſs oi 


the Suns on at all times of the Day. = 


_ — mma nn — — = ome 
| 5 . 
CHAP. XXVIII. the L 

Ds 3 quis 

How to deſcribe the Equinoctial, the two Tropicks, Trop 
and other Parallels of Declination, upon any qui; 
Sun Dial. 8 hor 
1 Car 
R to 
WO : 


THE two Tropicks, being the Boundaries of 
tlie Sun's Courſe (for he never exceeds 
thole Limits,) therefore it is beſt, frſ# to ſhew 
how they may be deſcribed for between them 
ali other Cireles (either Great or Small) muſt 
be Projected, and the manner of deſcribing them 


SECT, I. 


On the direct Eaſt, or Weſt, and Equinoctial 
Dials. 


1 an Example be of direct Eaſt Dials in] _ 
IL the Latitude of 51 deg. 20 min. Tl 
How to deſcribe the Hour-Lines upon theſe ke 
Planes, is ſhewed in the 4th and th Chapters of loc 
this Book. Therefore ſuch a Dial being drawn an 
as in Figure 25, through the Foot of the Per- I, 21 


rallel to the Horizon ; for the Horizontal Line in 
all Planes, muſt be drawn through the Foot oi ſow 


Point 
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Point where the Equinoctial Circle croſſeth the 
Hour-Line of Six. Your Dial, with the Equi- 
noctial Line hereof, HES, being drawn, we 
come to deſcribe the Tropicks. 

I. Upon a piece of fine Card-paſt-board, draw 
the Line O R, as in Figure 26, repreſenting; the 
Equinoctial Line in your Dial; and (becauſe the 
Tropicks are 23 deg. zo min. diſtant from the 
quinoctial) with 60 deg. of your Line of 
hords, upon the Point O, deſcrive an Arch of 
2 Circle, and ſet upon it 23 deg. 30 min. irom 
IR to 8, and draw the Line OS, reprelenting the 
wo Tropicks ; and the Angle SOR, you may 
all a Trigon. 

2. Qut of your Dial take the length of the 
Perpendicular Stile EG, and ſet it upon your 
[rigon from O to P, and draw the Line P 6 Per- 
endicular to O R. Allo, | 


of 


Take the di- 7) withthe Equi-, q ; and ( q 7) per- 
 Wance fromG, ) 8 / noffial, and \r { draw \r 8 pen- 
al the Inter ſe- LY ſet it upen the A 1 the J5 9 dicu-· 
Fion of the 10 Trigon, from N Lines It io lar to 
Hour Line of 1100, ts VJ. VIE OK] 


Thus having prepared the Trigen, out of it 
ike the diſtance P 6, and ſet it upon the 6A 
lock Hour line, from E to c: Allo take the di- 
ance 3 7, and ſet it upon your Dial from V to 
„and from VII to 4: Alſo take r 8, and ſet it 
- ſpon your Dial from IV to a, and from VIII to 
n Likewiſe take the diſtance 9, and let it on 
F our Dial from IX to f: Alfo, take s xo, and 

L 2 fer 
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fet it on your Dial from X tog; Laſtly, taks 


v 11, and ſet it on your Dial from XI cob. 
Theſe Points a, b, c, d, e, F, g, b, are thi 


Points through which the Tropick of Cancer muſti 


be deſcribed ; therefore if through them a Line 
be drawn with an even hand making no Angles 
that ſhall be Tropick of Cancer. 

The Tropick of Capricorn may be defcribe( 


in the ſame manner, for if from your Trigon y0 


take 15 
Ane, it upon JIA 
The diſtance K 10 (your Dial X m 
V py fon XI » 


Thote hall be the Points through which thi 
Tropick-of Capricorn muſt be deſcribed ; ther: 
fore if through &, I, m, n, à Line be drawn wit 
an even Hand, it ſhall be the Tropick of Capri 
corn: And, 1 


When ( Capricorn, ( Decem. 110 the Shado! 
Aries, which March, 10 / of the top d 
the Stile wil 


Cancer, June. 11 ( paſs along 
| ) thoſe reſpe. 


the Sun Libra, or 1 about 55 12 
ive Lines, 


is in 


And according to this Method, may any oth: 
intermediate Parallels of Declinatioa be infertel 
as for Example: Suppoſe 1 would inſert the Þ 
rallels of the Sun's entrance into the 12 Sigl 


Aries and Libra are inſerted already, alſo Cant 


and Capricorn; for the reſt, as when the Sun e 
ters into 


Tau 


Ta. 


A = 1 = 
= TR ts . rr 
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Taurus, 
Virgo, the Sun hath 11 deg. 
Scorpio, 30 min. 
Piſces, > of Decli- 
Gemini, nations. 
Leo, (the San hath 20 deg. 3 
Sagittarius (12 min. 
Aquarius 


them upon the Arch RS of your Trigon, from R 


to V and X, and draw the two Lines OV and | Wi 


OX, 


Theſe Parallels, being thus put in your 775-1 
gon, they may be transferr'd into the Dial, in all JI Wk 
Reſpects as the Tropicks were; and as you ſee BW! 


done in Fig. 26. 
8 E C T. II. 


Tz a direct South or North. Dial. Fig. 27. | 


T JAVING drawn your Dial, as is taught 
in Chapters 2, 3, or together with the 


stile, your firſt work muſt be to proportion 


your Stile to your Dial; which to do, aſſume IÞ $1 
any convenient Point in the Subſtile (here the 


Line of XII) for the farthermoſt Tropic, as 
here the Point ©; then the Stile's height being 


38 deg. 30 min. add 23 deg. 30 min. thereto, 
the Sum is 62 deg. and that is the Meridian Al- 


titude of the Sun when he enters Cæacer, and 


L 3 | the 


— — — — 


*\ r , —_ PR! Z * i l e 8 —_" _ \ 
c OE Ine * LAW F 
* 9 RRR . = „ = n 7 T 


Therefore take 11 deg. 30 min. and 20 deg. MW 
12 min. out of your Line of Chords, and ſec |j 


at te” ins. aha 
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the C omplement thereof to go deg. is 28 deg, 
Therefota, upon the Point Cancer, make an An- 
gle B © A, to contain 28 deg. ſo ſhall the Line 
© A cut che Axis of the Stile OA, in A; then 
from A let fall 4 Perpendicular to 0 5, as AB; 

and fo is your Stilc nropourtiined to your Dial: 

and the Line CBD (being drawn Parallel to the 
Horizon, through the Point B) ſhall be the Hi- 
rizontal- Line of your Dial. 

This done, prepare 4 Trigon, as Figure 28, 


| which make EF equal to OA, and FG . = 
OB, and EG, to AB, the Triangle E FG, in Ip 


the Trigon, equal to the Triangle of the Stile 


[O AB, in the Dial. 


From the Point E, draw a perpendicular to 


EF, as E 12, for the Equinoclial; and upon E, 


5 90 deg. of Chors deſcribe the Arch H 12 
„ and upon it ſer 23 deg. zo min, from 12 to 


| 4 and L, and dns che fine E H for the Tro- 


pick of Canter, and EL for the Tropick of Ca- 
pricorn: Draw the Subſtiler Line FG, quite 


| through the Trigon, crofling the Equineftial IN a, 


and both the Tropicks, 

This done, out of ycur Trigon take the di- 
ſtance from F to a, and ſer on yeur 988 from 
the Center O 0 e through which Point draw the 
Line Y c for the Eguinc&ial: Then from O, 


—B 


the Equinoctial, and fer it on the Trigen, from F 
to h: Allo take the ditlance from O, to the In- 


* 


terſection of the Hour- line of 10 or 2, and ſet 


— — 


it from Fro c: Likewile take the diſtance from 


O, to the Interſection of the Heur line of 9 or 


P 


che Center of your Dial, take the diſtance to the. 
| Interſection of the Hour-Line of 11. or x with 


_ = = = _y \ CR © A. \ - 
S $1 Ns 1 3 es 
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8. þ;, and ſet it from F to d: Laſtly, the diſtance 
u- From O, to the Interſection of 8 or 4, with the 
ie JEquinotial, ſet from F to e; and draw the Lines, 


ny a, Fb, Fe, Fd, Fe, through the Trigon, ma- 
F king them 12, 11, 10, 9, 8, and x, 2, 3,4, 


I; Pe. Now to find the Points upon the Dial, 
e [through which the Tropicks muſt paſs: 722 


12 Jwill reach S Jon the C12 
1 JThe Dift 11 / from O, \f { Hour II 
0 ſance from 20 the Center g ꝰ Lines I 10 
1 to 9\ ofthe Dial ) \ of 9 
8 ( 80to 1 . 


muſt be drawn with an even Hand: And, 


12 )will reach CVS? upon (12 12 
The Diſt- \x f from O, \& { the III 1 
ance from 2 the Center | > Hour 10 2 
F to 2 \ oftheDial /m\ Line 79 3\ 
N 4 5 (0. | VS of 8 | — 


Through which Points the Troprick of Capricorn 


muſt be drawn. And thus you have the Equino- 


dial, and the two Tropicks, deſcribed upon 2 
Direc South Dial. 


La SECT, 


Through which Points the Tropick of Cancer 


| and eighth or twentyſixth Chapters of this Booth 


the Equirodig!, Namely, 1x deg. 30 min. anc 


TY 
— < 
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How to deſcribe the Equino@ial, and the two Tropies 
picks, on any Upright Dial Declining, or in ſuc uch 


as both Recline and Decline. zuin 


N Example of an Upright Dial declinin 
from the South Weftward 30 deg. Inq" 
making of theſe Dial, is Taught in the fifth 


f \ 


Therefore having drawn ſuch a Dial, and th$9 © 
Stile and Subſtile in a due Poſition, you will fin! 


the Height of the Stile to be 23 deg. 37 minÞ2- 


Firſt, make an Horizontal Dial for the Latitude 
of 32 deg. 37 min. as in the Declining DialÞis. 
Fig. 27, Where the Subſtiler-line is taken foqip. 
the Hour-line of 12, as it is there marked, and 
the other Pricked-lines, are the Hour-lines of a 
Horizontal Dial for the Latitude of 32 deg. 2 
min. Now, if according to the Directions of 
the foregoing Sections you make Trigon, andow 
inſert the Equinoctial, and Tropicks, and after] ti 


wards expunge the obſcure Lines of the Horizorf L 


tal- Dial, the Equino#ial Trepicks, and the Hori 
Lontal-line will be the ſame, as if they had been 
inſerted from the true Hour-lines belonging to chi 


Dial-Plane. 5 lat t 
And as the Tropicks were deſcribed, ſo like Bert 
wiſe may the Parallel of the Sun's Entranceſthe) 
into the other Signs, be inſerted if into your T1#Þur 
gon, you put there eArcbes of Declinations from 


2 


A 
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o deg. 12 min. And ſo are the Parallels of the 
zigns put into the Dial, Fig. 2 

And in any Dial, alſo may the Diurnal Ar- 

ro hes be deſcribed, if you put into the Trigon 

ucuch Declinations, as the Sun hath f. om the E. 

zuinoctial, when the Days is either, 


So are the 
ing Cdeg., min. Diurnal 
Th! = | 23 30 Arches put 
ift Hours 40 into the 
N. 15 long, I 56 F5P South Dial 
tho 8 114 PR Ii 37] repreſented 
1nÞ ! 13 3 | 1.5 551 bythe prick. 
inſ2)s LU12; LO 00 ed Lines 
5 there, in 
ialÞFig. 27, and the Trigon thereunto belonging is 
fofffig. 28. 

ind . N 
an . 5 
2 CHAP: XXIX. 


and Hou) the Hours from the Sun's Riſing and Set- 
er ting, are to be deſcribed into all Sorts of Sun- 
0% Dials. | . 

ori 
SCN 


the 


HE Hours from Sun riſing, are called the 
Rabyloniſ Hours, for they begin their Day 
at the Sun's Riſing; And the Hours from Sun- 
ke. Setting, are called the Italian Hours, for in Italy 
ncethey account their Time from the Serting of the 
Pur the Day preceding, 
on 
1nd 


2 


( 


PF 
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The manner how to deſcribe the Hours (is th 
fame in all Planes, and) is eaſily performed IIn li 
And becauſe that upon a full South, or Horizon ld 
tal Dial, they will appear moſt Uniform; I harter ti 
therefore made choice of a direct South Dial, 3 Tat 
in Figure 27. to deſcribe them; Your Dial being ralle 
drawn, and the Equinoctial Y , the two Ju len 
picks S S, and VS VS, and the Horizontal“ line ent! 
Sen Riſe Sun Set; you muſt (by the las 1s 
Chapter) deſcribe two obſcure Parallels of De refo 


clination, one when the Day is 8 Hours long, 2 Ho 


© 8©, and the other when the Dy is Sixteen Pa 
Hours long, as * 16 *, the Equinoctial being ich 
the Parallel when the Day is Twelve Hourfble 
—_ VC Tialle 
Being thus far prepared the Inſcription oftheſef len 
Hours will be very eaſy; for it it is plain, that ſentl 
when the Day is but 8 Hours long, that the Suren; 
Riſes at Eight in the Morning; and the firlt rofl 
Line after the Sun's Riſing is Nine in the Morn- the 
ing; alſo when the Day is 12 Hours long, theſÞ*"5, 
Sun Riſes at 6 in the Morning, and the firſt PU 

Hour after, is 7 in the Morning; Laſtly, whenſ®" 
the Day is 16 Hours long, the Sun Riſes at *! © 
Four in the Morning, and the next Hour after isÞ8t1 
Five in the Morning: And all the reſt as in this* ar 
Table. Therefore, aſtreight Line drawn throughfentl 
the Interſection of theſe Hours Lines, with the Le 
Parallels of 8, 12 and 16 Hours, ſhall be the me 
Firſt Hour after the Sun's Riting all che Lear ing, 


long, Fe. 


r In like manner, if you 


nÞþv1d inſert the ſeventh | viii X11 K vii 
ler the Sun's riſing: By —. — — 
Table you fee, that the | 2 0 $1 
neÞallel of viii Hours, for | ii 10, 8 6 | 
ul length of the Day, the [g 11 11 of 7 
nehenth hour from Sun-ri- V iv 12, 100 8 
alſs is 3 in the Afternoon, jg 1 1109 
Yefrefore obſerve where [3 Vi 2 12 10 
a Hour: line of 3 croſſeth g Vi] 3 2 xe 
elk Parallel. of viii Hours, J viii 4 2 12 
noÞich is at 3. Alſo by the [S311] F, 3 nf 
urÞble you fee that in the Þ5 X 6 4 2 
Pallel of xii Hours, for — XII 7 5. 3 


eſt 


Uk 
lt 
n- 
che 
irſt 


ell 


length of the Day, the 


Length of Lays. 


- — — — 


— 


ol 


nathenth Hour from Sun-rifing is 1 in the After- 


on; therefore obſerve where the Hour- line of 
roſſeth the Equinoctial, which is at b. Thirdly, 
the Table you ſee, that in the Parallel of xii 
urs, for the length of the Day, the ſeventh 
dur from the San Riſing is 11 in the Fore- 
on; and therefore obſerve where the Hour- ling 
xi croſſeth the Parallel of xvi Hours for the 
gth of the Day, which at c; ſo ſhall a right- 
e drawn through theſe Points, a, b, e, be the 


cath Hour after the Sun's Riſing throughout 


ear: And thus by the help of this Table, 
u may draw all the Hour-lines from the Sur's 
ing, as you ſee them drawn, and numbred as 
. 27. 


In the ſame manner, as the Hours from the 


rs Riſing (which are the Babyloniſh Hours) were 
Wn, may the Hours from the Sun's Setting 
33 - (which 


. 
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(which are the Ialian Hours) be drawn: Toe cn 
difference being only in the numbring of therf 
the hours from Sun Riſing, being numbred fra 
the ef end of the Horizontal-line, by 1, 2, 2 
4, 5, 6, 7, 8, 9, 10: And the Hours from &. i 
Setting, from the Eaß end of the Horizontal- om 
backwards, by 23, 22, 21, 20, 19, 18, 17, I Tj 
13; as appears in Figure 27. 


Our 


ports 
he I 
Taus 


A Corollary arifing from the Work of this Chapt 


The Hour-lines from San Riſing and Settinf 
being deſcribed upon any Dial, as is before taugſ ; 
there will by their correſpondent Interſectionsc 17, | 
with another, be Points produced, through whi f th 
if Lines be drawn, with an even hand, the faq, _. 
ſhall be the Parallels, of the length of the Da; -- 
and ſuch are pricked Lines in Fig. 27, numbr Decl. 
upon the Meridian-line of the Dial, by 8, iy 0 


IO, IT, 12, 13, 14, 15, 16. ATE 
— | — — — CCCCEY — — Par- 
GA . . lleng 

5 CH A P. . | wWhi« 


of th 
Of the Jewiſh, or Old Unequal, or Planitar) boutſg.qq 
and how they may be deſcribed upon any M4; 


Dial. Abe tl 
| : 5 f 
HE Ancients, account of their Day, M Hon 
from the Suns Riſing in the Morning, till two 
Setting in the Evening, which ſpace of time ii moſ 
did divide into Twelve equal Parts, were it Ic for 
or ſhort; fo that in the Summer, all the Tig beca 
that the Sin hath North-Declination, th: ho 


* 1 
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1 f their Day, was longer than 4 Commor? equal 
our; and in the Minter when the Sun hath Soarh 
reclination the Hour of their Day were ſhorter 
an a Common equal Hour; but when the Sun 
Ain the Equinoctial, their Hours are equal to our 
ommon Hours. 
The Inſcription of theſe Hour. lines, into all 
orts of Sun-Dials is very eaſie, being much like 
he Inſcription of the Italian and Babyloniſh Hours, i} 
piagraught in the laft Chapter. 2 1 
Having drawn your Dial, with Hours, halves, | 
End quarters; and alſo the Equinoctial, the two | Kit 
Iſt 


2, 


Ae 


Propicks, and Horizontal- line; and alſo the Pa 


oy allels of the length | Th . iT he Pas Equi. The $1 | i 
ſa 33 . Few rallel: nocti- rallel Wh 

lone in Figur | 1 
Dwbich a r "i 


Dedining Eoftward H. H M.“ ff. MI | 


, 15 deg. vou muſt — — 1 — . — . — | | il 1 
make choice ofrwo | 1 | F 45 78 15 BY 
Parallels of the | 1 | 7 oo] 8 9 30 5 
length of the Day, | 11 | 8 15 9 45 | 1 


which muſtbeboth | iv] 9 30 10 [ro oo | BY}; 
II 


be the Parallels of vii 30 


fſof thembe equi-di- | v flo 45 1 1 1 
MI|tancfromthe Equi- vi 12 00 12 2 0 | |} 
Mal, which let | vii | x 15 9 481-4 | 


1 1 

2 2 

8 3 3 

Hours, for thole | x 5 o0| 4 
5 

7 6 


I 
g Hours, and 15 | ix | 3 45 sf 1 
N 3 00 | W 
two Parallels are | xi 15 3 45 | | 
thi 4 i Wh 


moſt convenient | Xii 


30 
Cc} for this purpoſe 


becauſe the Few3ſh Hours. in thoſe Para del. wh 9 
juttly | 
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_ juſtly fall upon tlie even Hours, halfs, or quarter 
Now the Points through which the Fexiſh hour 
are to be drawn; as the Table before will direct 
wherein you fee, that the ſirſt Fewiſh Hour is t 
be drawn through 5 Hours, 45 min. in the Pa 
rallel of 15 Hours, through 7 in the Equinodial 
and through 8 Hours and 15 min. in the Parallel N 
of 9 Hours: In like manner the ſecond Jewiſl de 
Hour maſt be drawn through the interſection off ! 
7 Hours, in the Parallel of 15 Hours, through? u 
8 in the Equinoctial; and through 9g in the paral O 
jel of 9 Hours: And ſo muſt all the reft of them le, 
be deſcribed as the Tables does direct, and as youf e 
ſee done in Figure 30. And in this manner, byf 33 
the help of this Table, may they be deſcribed ind m 
all ſorts of Planes, whither Direct Reclining, orſ'<4 
Declining. - W | 


— ÄÄ—— — — - | | — ä id — = 20 th U 

CH AP. XXXI. — - Wo 
How the eAcimuth muſt be deſcribed, upon am 
S Dia. ; 


HE eAzimuthsare great Circles, and bef 

ing propcted upon all Dials, become hon 4 
ſtreight lines; and they are variouſly defcribed 
according as the Dial - Plane is ſcituated, Particu · ] A 
lars of which follow. 8 


SE CT. alt 


N theſe Dials the Azimuths are moſt eaſily . 
deſcribed : for, your Dial being drawn, with 100 
> Tropicks thereon, you have no more to do, '*f 
en upon the foot of the perpendicular Stile as MW 
O (in Figure 31.) as a Center, to deſcoibe & || 
ele, as S, NS, which you may divide into Will 
on equal points (beginning at N) anſwering to 
e 32 points of the Mariner sCompaſs, or elſe 
Ju may divide into 90 equal parts or degrees, 
ted with KN, Cc, and through thoſe points 
w ſtreight Lines from O, the foot of the per- 
dicular Stile, and they ſhall be the true Axi- 
upon an Horizontal Dial, which you may 1 

nominate by South 8, by E, S. S. E, S. E. 4 S, &. 14 
you ſee done in Figure 31. 


an f 


SECT. 1 
me hon a Direc} Eaſt, or Wet Dial. Fig. 251 | E.: 1 


cu · T Aving made an Eaſt Dial and therein inſerted 

the Equinoctial, and the two Tropicks, and 

> Horiz,ontal Line, you mry proceed to defcribe 
Azimuth in this manner; | | 

Upon the point E, of the Horizontal Line of 

ur Dial, MEN, ered the Perpendicular EQ, 

T alto EG (the height of your Stile of your 

. 5 - - Dia) 


— — ST 
pars 2 „ CIO ꝶœ ᷣ— ¶ 
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Dial) and upon Q, as a Center, deſcribe ti Se 
Quadrant OEL, and divide it into eight equſeſci 

Parts, repreſenting one quarter of the «7/arine$9us 
Compaſs, and from Q through thoſe Points, draſt bi 
Lines to the Horizontal-line MEN, as Acre t. 
from which Points let fall Perpendiculars frofoin 
the Horizontal- line, and they ſhall be the Aalen 
muths between the South and the Eaſt ; and (Pia! 
thoſe Points which fall between the Eaft and ting 
North, as E. by N. — E. N. E.— N. E. by N. font 
are the ſame Diſtances ſet upon the Horixontqo th 
line from E, towards the Left- hand, as the fit qu 
three Aximuth's towards your Right-hand, is N 
3Q949 ; through which Points, if Lines be drayſp tl 
perpendietilar to the Horizontal line, they ſhe: 
be the eAzimaths, or points of the Comp 
between the Eaſt and the North: As in Fig. : 
And as the Eaſt-Dial contains the eAzimuths | 
tween the South and the Eaft: The Weſt ! 
muſt contain thoſe between the South and . 
Weſt. | 4 


$E CT. nt T8 

| | f 12 

Upon the Direct South Upright Dial. Fig. In a 
ere 


8 4 " 


HE Dial with the Equinoctial, and the tFerp, 
| Tropicks and the Horizontal- line deſcrilſPomn 
thereon, the Azimuths may be inſerted therqdone 
as followeth. the. 
Firſt, Take the length of the perpendicular A and 
of your Dial AB, and ſer it upon the Meridiaſthat 
your Dial from B to G. | | at tl 
: Seco, « 


\ 


— 4 by N= wy _- 


{ts 2 
F N _ ä | 


ti Secondly, With the diſtance GB, upon G, 
qufeſcribe the Circle EBF, which divide into 16 
inegual Parts (if you will) but I have here divided 
Ira| but into 8, to ſhew the manner of the Work, 


n che Points KRIK, Cc. Through which 


froboints from G, draw obſcure Lines extending 


Alem till they touch the Horizontal Line of your 


i CBD, now if from theſe Points of touch- 
ding you draw Lines perpendicular to the Hori- 
N. Tontal-line between the Tropicks, (or Parallels 
ni the Line of 12,) they ſhall be the Aximuth 
fie quired. | 115 1 

is Note, I have not drawn the Lines themſelves 
rain this Fig. 27. becauſe the Dial is full enough of 
{hires already. | TO, 

mp. 5 

.D Upon the South Declining Dial. Pig. zo. 
d t | | 


N Example ſhall be of a Scuth-Dial, De- 
 clining Eaſtwards 15 deg. Pp 
Such a Dial, being drawn, and the Equinoctial 


Tropicks, and the Horixont al- line inſerted there- 


gn : Upon the Point B of the Horizontal-line 


Perpendicular Stile of your Dial; upon which 
Point C, deſcribe the Semicircle RBS, which 


the Hour- line of 12 croſſeth the Horizontal- line, 
and where the Ruler cuts the Semicircle RBS, at 
that Point begin to divide it into 16 equal parts, 
at the points , Cc. And from the Center 
co, draw Lines obſcurely thro? thoſe points, ex- 
| 5 5 tendng 


3 . 


erect the Perpenditular BC, equal to BO, the 


one, lay a Ruler to C, and the Point , where 
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tend ing them till they touch the Horizontal lin ge 
DE, in the Points abedef'gh i ł and l, through; - 
| thels Points Righr-lines befng drawn, parallelif;” 
| the'<Weridian, ſhall be the eAzimuth de ſireſ the 
which you muſt number according to the Scitu 


tion of the Plane: Namely, The Weſtern 4 4s 
muths on the Eaft fide of the e Meridian, and ti upc 
Eaft Azimuths on the Jeſt ſide of the eHeridii 15 
as you may ſee in Fig 30. wh 
—— — — —— — — — ma] 
| + 54 kno 
CHAP. XXXIL. at 

d 


Of the Meridians of other Countries, and how | 
inſert them into any Sun- Dial. 


2 


It is eaſy to inſert the Meridian of any oth 


Country into any Sun- Dial, made for any oth 
Place; if firſt you know the difference of Lon 75 
| tude, between the two Countries, in Time; ai. 
alſo, whether the Remote Country lie Exſtwal 
or Weſtward, from the Home Country: For, Wy 
If the Remote Country lie Eaſtward of ti (| 
Home Country, it is Noon ſooner than it is at ti. 
Place the Pial doth ſtand in; if it lie etwas 

ar 


then it is Noon later. 


BE As for Example, 
Suppoſe that in a Sun- Dial here at London, y. 
would inſert the Meridian or Noon tide of C. 
ſtantinople by the beſt Geopraphers, the Meridi 
of Conftantinople lies Eaſtward of the Meridi 


Wecat 
ne 
No 
ut 


of London, 30 deg. 45 min. which converted inf; 
Time by allowing 15 degrees oo OE and 
—.— | egte 


—* 
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li degree to 4 minutes of Time, it is 2 hours and 
us 


us 15 min. that is 2 hours and a quarter. Wherefore 
el if you ſubtract 2 hours 15 min. from 12 hours, 
weqthe Remainder will be 9 hours 45 min. or 3 
U quarters of an hour. Therefore upon a Dial 


It upon the Hour-line of 9 and 3 quarters, (or make 
di, this ,) the ſhadow of the Stile of the Dial, 
when it ſhall fall upon the Word or Mark, you 
may conclude it to be Noon at Conſtantinople ; and 
knowing that, it is eaſily known what hour it is 
it any Time of the Day. Se | 
| Yod have ſeveral Countries inſerted in the, 
ire South. Dial, Fig. 5. 


- , f | 


ä 7 C H AP. XXXIII. 


The manner of Cutting divers Bodies in Mood or 
. Scone, and making Dials apon them. 


"HERE are ſeven Bodies uſually cut in Stone 
or Wood, whereof five of them are called 
Regular/Bodies, becauſe they may be inſcribed in 
#7 Sphere: And they are alſo called the five regu- 
ar Platonical Bodies, becauſe Plato was the In- 


entor of them, and are 2s followeth, the 


| Cube, the Tetrabedrum, the Ofohedrum, the Do- 
rea hedrum, and the Tcoſabedram, the others are 
Ine of Twelve Rhombs, and the other of Thirty 
% bomb: And the Cube is the Mole or Lump, 


bs ut of which the reſt are contrived I ſhall be- 


zin With chat firſt, 


= - NM 2 | Fo How 


AAhere at London,you write the word Conftantineple, 
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the; 2 cut the cube. 


ee A Cale, is a ſolid Body compre 
hended by Six equal Squares, as are A, B, C, D 
A, D, E, F, and D, C, F, G. —— The cutting o 
this Body i is plain by the Definition; for let ever 
ſide of every ſquare be equal, as A, B, to D,F,A 
E, to C, G, Oc. and you will make a Cube 0 
what greatneſs you will, this Body is capable o 
five ordinary Dial, the fixt ſquare being the Baſ; 
to ſtand upon: wherefore if you ſer the ſide A, I 
E, F, South, then will the fide oppoſite thereto b 
North, D, © F, G, Eaſt, and the ſide oppoſitq 
will be Eaſt, and A, B, C, D, Horizontal, 2 
which Dials are made in the former part of thi 
Book: But if you place any of the Angles of thi 
Horizontal Squares South, then will every ſide de 
cline 45 deg. for if you turn the Angle D. Soul 
then will the Diagonal Line A, C, be Eaft an 
E, and the ſide C, D, F, G, will be a Soul 
Declination, Eaſt 45 deg. and his oppoſite a Nor! 
declining We 45 deg. and A, D, FE, E, is a Sout 
decl. 45 deg. Veſt, and his oppoſice a North d 
clining 45 Eaſt, all which Dials are made TY thi 
Direction 1 in this Book. 


bd — 
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How to cut th Tetrahedrum, 


Definition.] The Tetrabedrum, is a ſolid Bod 


comprehended by tour Equilateral Triangles, ! 
ACB, ACD, and DCB. 


To Ca this Podv, you muſt make a Parall 


Pip 
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piped. Let the Breadth AD, be 10000, 
the Height AE, be 8164, and the ſength an 
be 8660, upon the upper Face and Baſe thereof 


draw to oppoſite Equilateral Triangler, as ADH, 


divide the Perpendicular PH, into three Par 

ſet one part thereof which is equal to 285 1 See 
A to N, and from D to L, draw the Line NL 
and in the middle of the point R, will be the 
Vertex of the Solid ABD; From the Point L 
to the Angles F and G, draw to ſtreight Lines 
LF, and LG; do the like on the oppoſite ſide 


tions L, D, E, N, A, E, and G, L, C, N, B ill 
there remain the ſolid Body called a dey 
whoſe two ſides FLG, and the Oppoſite ars 
equal Triangles, the other three ſides L, F N, E 
Cc. are Paralellograme. Next by the points F 
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the Baſe; as alſo by the Points EKH, and the 


and their come forth the Solid Bod 
the Tetrahedrum deſired. The Body Aa on 
ſet the Angle A South, then will the ſide BOD 
be the North Reclining 19. 26 and the other two 
ſides AOB, and AOD, will be South Decliners 
6o deg. and will recline as the former. The 
Roß 9 Dia 1 Taught in the former 

art of this Book. he Requi | 
Diſtances are as followeth. 4 a aan 


dg: © North 


by the point N; cut off the two Triangular Po- 


R, H, and the ſide of the Triangle FH, drawn in 


other ſide of the Triangle EH, cut this Priſma, 


N 
3 a 2 as © - n 


* PE — 


North Recl. 19. CES 1 Thi 
28. the Comple-| Hours | True | Hours | The 
ent of the Lat. from the Hour di- from the Thi 
add 38.28. The Subſtile. ſtances. |Subſtile. the 
St. beig. 57.56. - 14 5 
Direct North Re- South- | Declin. Nielis be 
„ a EEE bonne I 
| _ P. 2 
| Hours 3 9 5 
from the OW. 4 194 oo 8 
Meri di 6 e 5 D 7 
E 6 oi 11 56 7 
VVV of 
| Hours. D. A. 8 10 © & tac 
——————|Cabſile. ——|Subſcile. you 
1-12. %o : 00] --9-- 100-19] 4 the 
%%% and 
„FVV the 
)) and 
[8 Air e [00 oo}: een qua 
12 F172 28 2 [19 266 10 IK, 
9 e the 


The other two South Reclining Declining have the 
the ſame Dial, ſerving for both; changing but [the 
the Poſition of the Subſtile and Hours as hath I the 
been directed. The Requiſites of the forego- Sup 
ing Table of South Declining Reclining are as on 
eG ͤ 


The Planes Reclination —= — — 19 28 wa 
The Planes Declination Eaſt or Feſt, 60 oo III 
The diſtance of the Mer. and Horizon, 60 00 
The Stiles Height aboye the Plane. 1 
N = „ - The 


— 


„„ P* wf KH. Www 


6 


* 
© 
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The Subfiles diftance from the Meridian—02 36 
The Planes Longitude — — — 34 46 


Therefore the Subſtile falleth between 8 and 9 of 


the Clock in the Eaft- Dial, and between 3 and 


4 in the ep. 


The beſt way of making theſe t. two Dials will 
be by the Polar Scales as you did the far De- 
cliners. 


How | to cat ihe Octohedrum. 


An Octobedrum is a ſolid! Body, comprehended 
of eight equal Equilaterial Triangles, as are ACB, 
ACD, BCE, and ECD; To cut this Body 
you muſt take a Parallel. piped BE F C, let 
the breadth thereof B C, or AD, be 10000, 
and the height thereof AE, or CG, be 8164, and 
the length thereof BA, or EG, be 11547, let Al, 
and DK, and LC, be 2887, one fourth (or 4 
quarter) 'of AB, or EG, by which draw the Line 
IK, upon the Superficies, and the like by L, in 


the Baſe, make equilateral Triangles IKH upon 


the Superficies, and from the Point L in the Baſe 
the like, ſo that the Point N of the Triangle in 
the Baſe may be oppoſite to the Point H, of the 
Superficies; draw the Lines KF, KL, and EC 
on the one fide of the Figure, and the like on the 
other ſide, cut off the Triangler portion IK FE, 


downwards, and the oppoſite to ir LGCB, up- 


wards, and there will remain two equal Oblongs 
KIBHC, and LFNE, the Baſe inclining from 


he Line BHC, as much as the Superficies doth - 


recline from the Perpendicular of NEF, next cut 


de 4 3 


off the Portions LKH, and IH, 
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above, LKN 
and IN, by the Triangle beneath, ſo ſhall you 
have at fix cuts the ſolid of eight equilateral Tri- 
angles ABCDE, deſired. The Body thus pre- 


pared, and the ſame Dials of the Tetrabedrum, 


will ſerve for the Octohedrum alſo ; for the Plane 
BCE, will be a South Incliner, and his oppoſite 
a North Reclining 19. 28, and the Plane DAC, 
and ECB, will decline 60 deg. and recline as the 
other, and their oppoſites Declines and Inclines, 
60 deg. as may be ſeen by Bodies themſelves, 
joyning to the Reclining ſide, BCD, of the To 
trabedrum to the Inclining fide DCE, of the 
Octobedrum, will plainly demonſtrate the ſame, 
the Dials being the one and the ſame in both, 


there will not be any need to reiterate the Work 
OT SER. ES: 
Fs 6 KS Lap R, 
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HE PIO is a ſolid Body, compre- 
hended of 12 equilateral Pentangles, as 
HSRVO, HSBA, and HOES, Cc. To 
cut this Body, you muſt firſt make a Cube; as 
is PR SV, divide each ſide into halves, as Pq, 
at, a. b. R. S, at f. o, and X. P. as C, D, let 


10000 divided 'by extream and mean Proportio 
P. 85 X. n, and V. o, ſhall be 61 8, the great 
el 


each half P. a, X. o, and R. f, be the Radius, o 


nous be drawn croſs to others, as thoſe of P, q, 


1169) 


er Segment, and g, c, and n, b, be 3820, the leſ- 
ſer Segment, and ſo muſt the reſt of the ſides 
be alſo divided, but with this Caution, that the 
middles and ſegments of every ſide Contermi- 


R. X, croſs thoſe of Xx, R, and 5, /, and they 
again croſs to them of P, X, and /, Z, yet every || 
oppoſite ſide Parallel to each other, from the I 
quarter Segment of the one fide, to the middle | 
Line of the other, draw ſtreight Lines croſs the 
Body, as are n, C, K, o, and o, b; cut off each 


' 
Triangular Priſma, viz. n, o, D, C, L, K, f, o, Wl 

? 

ö 


— 


and m, o, b, a; and ſo of the reſt. And ſo ſhall 
you at twelve Cuts, frame the Dodecahedrum, 
conſiſting of twelve Pentangles, as is repreſented 
by the Figure: The Body being thus prepared, 
ſet the Angle H, of the Horizontal Piane HRS, 
O, South, then ſhall the five ſuperior *Planes 
recline, and their Oppoſites incline as much, wiz. |» 
RVDKC, will be a direct North reclining 26 
deg. 33 min and VO DE, and RSB C, two {| 
North reclining as much, and declining alſo 72 | 
deg. HOE A, and HS BA, two South recli- ||| 
ning as much, and declining 36, the Reclination j 


of the five Planes being the ſame. — 

Having the Reclination of the direct North 
Dial, it is to be made as you have been Taught 
in the foregoing Chapters, whoſe hour diſtan- 


ces, for all the Planes are as followeth, _ 1 


Dire | 


_ * 
1 5 
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he 
5 North Reclining South Recliiing, l [he 
Direct North, 4%; 33 a ; ing 33 N | | The 
| Declining 72 oc Peelining 36 oof „ 
Reclining — — 9 55 
26 29 1 Hours Hours 
| Hours on the|«Hours | on the | 
Stiles height | - Plane. Plane. ot 
a | Vec 
12 {82 o5Jog oB8[71 42 L he 
6 - 1 1156 2205 0718 23 The 
Hours d. m. 2 10,37 355 oe 07 The 
; F. . - 045 21. The 
| 12 — 4 ny 12 N 04 93 03 | zh 
11 1joo 095 33009. 0301 o2 
: 10 2113 38 305. Rile Zub. ile | 
| 7532386 610% 1010 o2Joo 11 
F | 18 4442 1207 5.19 17/11 onfol 44 
| „ 4179 300 12 3 34 
| 5 6173 32/9 50 07 %% 1116 06; 
1 | | 99 10 247 o9['2 10/0 34 
L . $055. oof83 #9 


New, The Nerth Recliners and their Oppoſite E, 
declining 72 deg. have the ſame Dials ſerving for 
all four, changing the Poſition of the Srile and no 
Hours, as before was directed ; and are to be 5 
made by the Ryles of the foregoing Chapters. t 


The Requiſites for both the reclining declining "Ty 
Dials are as followeth. 
Lube 
Firſt, For the North Dial declining 72 deg. a7 
North Reclining . 26 2} F 0, 
bf, Declining Eaſt and Weſt 72 00 1015 


Iyhbe diſtance of Meridian and Horizon 36 00 
er: a 5 The Þ ea 


"he 


The Height of the Stile 
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he Subſt. diſtance from the Mer. — 82 04 
The Plane's difference of Longitude — 85 50 


The Stile heihgt — 31 28 


Secondly, The Requiſites for the South 
declining 36 deg. 


outh Reclining W — 2 
Declining Eaſt and Weſt IT 36 00 
Lhe Diſtance of the Mer. and Hor. — 72 0 


The Subſtiles diſtance from the Meridian 03 33 


The Planes Difference of Longitude 31 33 
e 7 


How to CUT 
The IcoSAHEDRUM. 


HE Jroſabedrum is a Solid, comprehended of 
twenty equal Equilateral Triangles, as are 
, C, , , , A, E, C, C, l, f, &c. There 

re two ways to cut this Body; the one is the 
ry ſame as the Dodecahedrum was cut, drawing 
he Parallel Lines upon the Cube, at the diſtance 


f the leſſer Segment, as there you drew them 


om the greater Segment. | 
The other way is thus; divide each fide of the 


ube p, 9, r, X, into half, and draw ſtreigbt 


ines croſſing at right Angles, as b, d, c, e, b, I, 
df, g, and k, m, and l, »; then making p, o, 
ro, a, half the fide, the Radius 10000, let a, c, 


e greater Segment 6180, be ſet from a, upon 
ch middle Line to croſs b, e, d, e, and b, g, f, l. 


y each two Points, wiz: b, e, c, 4, and f, b, and 
: NJ. {ie 2 Vi b =, | \ t, g, 


e e Ins 
IF 
—— - 


Z, g, &c. draw ftreight Lines croſſing each other 


angles; then fall b, 4, be the Baſe, and the Poi 


and theſe three being cut, will leave a fourth 


and C, l, f, are two South Reclining as much, bur 


n ner 1 * 
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7 172 * — 7 
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at right Angles round about the Cube, fo ſhall 
you have eight Equilateral Triangles, ſuch as 
are 2, 3, 4, and 5, 6, 7, Cc. by which every cor- 
ner being cut off, their will remain ſix Squares, 
as b, c, d, e, g, b, /, l, E, Il, m,n, and eight Sex- 
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1 
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1 
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g, of the next Square the Vertex to cut out the 
Triangle b, d, g, and g, i, ſhall be the Bafe, and 
K, the Vertex to cut out the Triangle g, i, &, and 
K in the Baſe and &, the Vertex to cut out K, , 


Triangle between them K, b, g; and ſo of the 
reſt till you find the Body come forth. 

The Body being thus prepared, let the Angle 
C, of the Horizontal A, b, C, Scuth, then ſhall 
A, l, d, be a direct North Reclining 48 deg. 11 
n::n. and the oppoſite Inclining as much, A, C, EI 


Declining é deg. The other fix Conterminouß Yet! 
with tho three do all Recline alike 19 28, where 
of the two South g, C, E, and g, e, f, do allo © 
Decline 22 14, the two backward Northern 

Planes K, b, d, and u. A, d. do decline 37 degf8 
45 min. and the two intermediate North Plane 


, K, ,, and A. u, E, do alſo decline 82 14, and“, 


as theſe do, ſo doth their oppoſi: es decline, and 
recline as much. Theſe Things being conſidered \ 
and the Body being prepared, the North rech 
ning Dial 48 deg. 11 min. is made according 
to the foregoing Chapters. | | 7 

Here followeth a Table of all the Hour diſtances 
of all the Planes belonging to this Body, with che 
Requitſies of the Reclining declining Planes. 

5 Nortl 


222 2 2 — 


ABYY9IT 201440 1N2LYg t 


(93) 


(North Reeling, Jouch Neclining. 


2 


South Reclmmg. 'F 


_ » Declining 


Fora * 19 28. North Reclining 19 28 | 


Declining 82 14 | Declining 37 54 __ 


5 Hours Hour di. 
RL: + 71 17 
i ine 48: 
10 2/24 38 
2 315 6 
8 15 23 
3 53 
Sub. ſtile. 
$00 55 
% 4© 
4 8014 10 
3 923 13 
2 1038 8 
iS 11 56 26 


2 oh 
E 
12 12 
11 1 
10 2 
9 
Sub- 
HY 
7 5 
6 6 
, 5 7 
| 4 8 
. 


I r 
N height | . Declining 
86 30 +. BO: 00- 

Hour Hours 
Hours, diſtances Hours | on the | Hours, 
| | Plane 

4 7153 1355 
12 0 63 6 4836 
114 5986 3525 17 
229 577 A455 32, 
344 37838 . 7207 
50 79 29 26110 
370 30 Sab. ſtile. ] Sub- 
690 O0 2403 1401 
. 11 109 19.12 
12 12116 2 
-"S 11 
f 2 1043 45 
[3 973 16 
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The other two South recline as much, and de Th 
eline alfo 60 deg. wiz. b, e f, and A, C, E, havd ** 
the ſame Dials ſerving for both, changing thb 
Poſition of the Subſtile, and Hour as afore di. 
. rected ; | ; ner 

The Requiſite: for this Plane are as followeth, 
The Plans Declination is — — 481 
The Declination Ea, and Js — 60 oc Tt 
The. Diſt. of the Meridian and Horizon 37 44 5 
The. Subſtiles diſtance from the Meridian 16 4 Ty 
The: Plane's Longitude — 38 z2 
The: Stiles heiggt . — 22 0% 

This Dial is to be made by the Rules of the | — 

XVeh Chapter. 


The Requiſites of two South reclining 19 28 
vix. g, C,f, and g, C, E, do alſo decline 22 1 
and are to be made by the Rules of the XIII. 


2 and . E, C, South Reclining Fo 19 20 
Declining Eaſt and Weſt — — 221 


The diſtance of the Meridian and Horizon” 82 14 2 
The Subſtiles diſtance from the Meridian 06 26 N 
The Plane's Longitude — — 11 
The Stiles height „ 4 
3 
The Requiſites of the two middle Planes, # 
North reclining as much, and do alſo decline} „, 
82 14, and are to be made by the Rules of the} © 
XVII ich Chapter. . 
A North reclining _— — 19 28 I 
Declining Eaft and Wi — — 82 14 


The diſtance of the Meridian and Horizon 22 14 
The Subſtiles diſtance from the Meridian 7 
6 


de 


lav 
th 


di 


n 
n . 


N 
The Plane's Longitude— 83 25 


The Requiſites of the other two North recli- 


ners as much, and do decline 37, 54. and are to 


be made by the Rule of the XVIth Chapter. 

A North Reclining — — 19 28 
Declining Eaſt and Veſt— — 37 54 
The diſtance of the Meridian and Horixon 75 31 
The Plan's Longitude — — 56 47 
The Stiles height — — — 56 x 


The Sub#iles diſtance from the Meridian 48 02 
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How to CUT 


The Body of twelve Rhomb-s. 


Fx thirty firſt definition of Euclid defineth 
a Rhomb, to be a Parallelogram, or a Fi- 


gure conſiſting of four equal ſides, but hath un- 


equal Angles, as out of the Figure a, b, c, 4, of 
this Plane may be compoſed two Bodies, one 


conſiſting of twelve Rhombs, as the Figure a, h, 


c, E, b, u, d, and the other of thirty Roomba. To 
cut the Body of twelve Rbambs, make 1 Para!l- 
elpipped, as is a, b, g, f, ; let the length be 10000, 
as a, h, or c, g, the breadth and depth, as f, 5, 
and f, g, be 7071, divide the Length into two 


equal parts, as 4, L, 1. from thoſe Points draw 


Lines to the Angles, and they ſhall include four 
Rhombs, as are m. I. b. L, and L, p, d, R, &c. Draw 
5 | e upon 


H . < — . = an — * — 


(176) 


Z upori each end two Diagonal Lines, as A, C, and 
B., e, which joyning at each Angle with he Lines 


drawn from the middle Point, ſhall make Tri- 


angle ſuch as A. L. C, &c. Cut away each Cor - 
ner by theſe Triangles, viz. e, by the Triangle 


A, L, C; and ſo of the reſt, ſo ſhall you at eight 
Cuts frame the Body of twelve Rhombs, as you 


ſiee the Figure 1 18. 


The Body being prepared, ſet the Angle c, of 
the Horizontal: Rhombs a, b, c, d, South; then will 


f, h, g, o, be a direkt South, and his oppoſite al 


direct North Dial; the ocher are all declining A 


like; whereof the four uppermoſt do recline 


30 deg. and oppoſites do incline as much; and] 


each doth decline 54 deg. 4.4 min. Eaſt and Weſ: 


therefore any two Dials being mede, will ſerve 
for all the reſt, except the North; South, and 
Horixontal. 


b. a, and à, d, are North rectinigs 30 deg. and 


f decline 54 44, and are made by the Rules of the 
XVth Chapter. | 


The diſtance of the Meridian and Horizon 54 44 


The Subſtiles diſtance from the Meridian 80 47 
The Stiles height = _ 37 


The Plane's Longitude 8 83 30 


The other two planes as b, c, ,. e, and de, g, n, 
are South reclining 30 deg. and declining Eaf 
and Weſt 54 44. and are made by the Rules of 
the XVIth Chapter. 
The diſtance of the Meridian from the Hor: F4 44 
The Subſtiles diftance from the M.ridian 04 37 
The Stiles height | 04 36 
The Planes Longitude WF 
A orth 
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ICS | 153 | | fs | 
ri- North Reclining South Reclining 
or- 30 e 
=: 0 | — 5 
ou Hours | : + Bowes: | 
of 4 2 diſtance. n diſtance. 
11 PO Oe 
: 12 80 48| [2 10532 04 
ne It 3j60 44 'r 11 of 
nd 1% 4 31 12 1206 1 
JV 
nd Sub- ſtile. | 88 fle 
nd 6 6104 3448 agqjor 13 
6 5 I |7- :- $836 
+ 827 28 6 614 34 
| 3 926 | 5 7107 52 
3 2 18 58 14 4. 8 I 6 31 
„ To CUT the 
aff | 


Body compoſed of 30 Rhombs. 


4.4 


3) , HIS Bedy is repreſented by the Figure L. Z. 
9 


A. E. and is ſomewhat more troubleſome to 
II cur than the former, and is framed out of a Cube 
. 7 * - Oo , 
10 as amg & divicing every ſide by extream and, 
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mean Proportion, which is thus eaſily done; Let 
ab, bg, bm, Cc. be 10000, then ſhall ac, h 4, 
bn, m b, b, ge, &c. be 6180, the greater Seg- 
ment, Which taken of a Sector opened to the wi- 
deft of any one ſide, and ſet from each Angle a6, 
m, Cc. both ways, ſhall leave ad, bc, bh, mn, 
be, g f, Cc. 3810, the leſſer Segment of the ſame 
ſides, from the Terms of the greater Segment on 
the one fide, to the lefier on the other fide, draw 
Parallel Lines, as de, af, bg, and qt, croſs 
them wich the like parallel Lines as are cb, bi, 
W ek, and fp, from each oppoſite Angle b E, and 
a g, unto tle leſſer Segment Oppoſite to the ſaid 
eAngles, draw Parallel Lines, as are ap, gc, h, 
and ł 4; fo ſhall you have the Lines on this 
fide the Cube neceflary for Direction in cutting 
this Body; and thus muſt you do with all the 
reſt of the ſides: The Lins being drawn as you 
ſee in the Figure, there is three Triangles framed * 
about every ſolid Angle, as are the Lines af h, 
m d e, and gnc, about the Angle h, by which the 
Angle muſt be three Times cut, continuing each 
Line as a part is cut away, to avoid Confuſion, D 
ſo ſhall you at 24 Cuts produce the Body of 
30 Rbombs deſired; which. being prepared, ſet 3 
the acute Augle N, of the Horizontal Rhombs T 
MNRL, South, then ſhall the Rhowb OPQK, R 
be a direct South Dial, and his oppoſite a Nori, 
ABCD, of the Cube (being the ſame in the | © 
Body) Weſt, and his oppoſite an Eaſt Plane; the 
reſt are all South and North declining and recii- 
ning, as are the three Rhombs OPNT, I NRX, 
and TXZO, which are conterminous wich the 
Hori xantal, and Scuth, and Vet Planes, do de- 
Cline 
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cline and recline, ſo do all the reſt, as from the 


very Inſpection of the Figure of the Body doth 


i] 
| 


ſufficiently appear : Wherefore having found the | 


Declination and Reclination of theſe 3 Planes, 
there is as much done as is uſefuil for the Body; 
then will you find that OPNT, and KPNC, 
will be two reclining 30 deg. and declining Ebf | 
or IVeſs 20 deg. 54 min. and TNR X, and 
CMND, will be South Reclining. 54 des, and 
declinins 56 deg. 16 min. and Ol X 2. and 
KCDE, South Reclining 18 deg. and declining 
Eaſt and Weſt 58:16, the three North ones will be 


the ſame wich the South in all Reſpects, both for 


reblination and declination; by which means you 
may have twenty-four reclining declining Dials, 


' whereof three will be Sbuth reclining declining 


Eaft, and three will have the ſame declination 
Weſt, and will decline the ſame, and ſo there will 
be of the North reclining declining Dials, and 


each hath his oppoſite, which recline, and de- 


cline as much, and there will be five ordinary 
Dials, viz. a Horizontal, a South, a North, an 
Eaſt and Weſt, fo will you have twenty- nine 
Dials on this Body. The Manner of making theſe 
Dial. is ſhewed in the foregoing Chapter. The 
Requiſites and hour Arches on their Planes are 
as followeth, 


N 2 Scuth ;\ 


1 10 J 


2 ont h Reclining ls outh Reclining | South Reclining | 


þ. VW 38 a0. 
De 'n. 20"54 Declin. 56 16. |Detlin. F8 16. 
„ Hours Hours „, Hours 
ons Amer, Hours. 3 Hours. 3 
eee e FFF 
„ de 214: +861 1713. 22 7 
6 118 5275 752 144 88 44 
27 - 3». ;; 
„ 497 $7 23} 6-18-52 
9 33 568 inn 91 30 
lo 21 219 34 5808 40 24 
Sub- | file. | Sub- | file. | Sub- | file. 
ex-: 2-210" 2jt 42/9 30.36 
12 2 6j1r 18 3410 21 47 
))))CCCCCCCTTTTVÿEn!: “ 
107 > if 1126 48 12 6 28 
2 26/2 10147 F8[r-: 13jto- x0 
l4 8127 523 9 _58j2 10134 11 


South Reclining 5 | 30 oo 
Declining Eat and Weft 20 64 
The diftance of the Meridian and Horixvon 79 11 
S The Subſtiles diſtance from the Meridian 02 f 
I )Vbe Stiles height— _ 06 2F 
The Planes Longitude 18 7 
Therefore the Subſtile ſtands between 10 and 
11 in the Ea f- Dial, and between 1 and 2 in the 
7-4 Dial. And made by che Rules of the 12th 
Chapter. | es 
South Reclining — — — — 54 00 
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Dectining Eaſt and Weſt F6 16 
The diſtance of the Meridian and Horizonz7 22 {| 
The Subſtiles diſtance from the Meridian 16 29 
The Stiles height | 26 10 ” 
The Planes Longitude 3351 Y 
By which means the Subſtile falls between 9, and i 
10, in the Eaſt, and between 2 and 3 in the Wef 


DN 


— 


| 
| 


== |[Recliner. And made by the Rules of the XV. | 
Chapter. 4 

sont h Reclining 18 oo 

Declining Baſt and We 18 16. Þ 


The diſtance of the Meridian and Horizon 63 26 | 
The Subſtiles diſtance from the Meridian of 28 
The Stiles height 03 97 
The Planes Longitude 54 IL, 

By which means the Subſtile will fall between 


8 and 9, in the Eff, and between 3 and 4, in ö 
the Feſt Decliner. And made by the Rules of 
the 120 Chapter. 9 


[. The Fe of the ßve Regular Bodies in Paſt 


W— 


Board. 
HE Cube is compoſed of ſix Gzome- 
trical Squares, as A. 


„ 


2. The Tetrahedrum is compoſed of three E- 
7 quilatral Triangles, as B. 


__— ˙ ; 


3. The Ofobedrum is compoſed of fix Equila- 
tral Triangles, as C. 

4. The Dodecabedrum is compoled of twelve 
Equilatrial e Whole ſides are equal, and 
the Angles 72 deg. as D 

5. The Jcoſhedrum is compoſed of twenty E- 
Quilatrial Triangles, as E. 

Theſe Bodies being ſo cut will fold up, ard 
appear as the ſolid Bodies, Norts 
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Torro Kec lin. North Re North Reclini | | 
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ng 30.0 Oing F. oo ing 18. 00 TB 


Declin. 20. 54 Declin. 58. 16. Declin. 58. 16 apt 
. 3 he 
TEST WEE 2 „ ech 
Hours | Hours Hours Hours | Hours Hours 0 
dſiſtan. diſtan. . 
2 E e 
4 874 4002 1 FL 1187 54 he 
5 7658 2713 969 13/2 10,62 20 T 
E A fl 942 26 PE 
7 5128 295 7137 124 Bay 58 
8 4114 35] $ [23 205 716 56 - 
9: zi $7. $16 2716-67 4 
Sub- | tile. | Sub- file. | Sub- | file. 
fro 2112 238 4% 597 yo 39 
11 1126 110 3014 31; 49 6 
I2 [40 37% 2126 469 4118 20 . 
1 1165 5311 141 560 2129 56 1 
2 10/72 oo 12 % 4h 146 8 pd 
2 928 38[c- 11174 12 12 85 59 I 


North Reclining | 5 30 off 
Declining Eaſt and Weſt, 20 f 
The diſtance of the Meridian and Horizon 79 II: 


The Subſtiles diſtance from the Meridian 40 1 
The Stiles Height 63 2 


The Planes Longitude . | 43 4 


This Dial is made by the Nun of hs 160 þ 
Chapter. 


The Nee Reclining | 540 by 
Declining Eaſt and est 58 1 
The diſtance of the Meridian and Horizon 7 


183 
he Subſtiles diſtance from the Meridian 57 40 


he Stiles height _ V 

he Planes Longitude 62 24. 
This Dial is made wy the Rules of the XVIII. 
bapter. | 
he North Reclining - 18 oo 
eclining Eaſt Weſt F8 16 
he diſtance of the Meridian and Horizon 6 3 26 
he Subſtiles diſtance from the eHeridian 65 59 
he Stiles Height 33.34 
he Planes Longitude | 76 11 
This Dial is made. by the Rules of the AVI 
hapter. 


And has you have all the Tables and Requi- 
tes belonging to all the Bodies mentioned in 
is Book. Notre, That upon all Soath reclining 
eclining Dials, the declination of the eg Aeridian 
r Planes Long ritude, is accounted from the Noon 
eridian: And upon all North declining reclining 
dials, leſs than a Polar Dial, the Planes Longi- 
ade 1s reckoned from the Midnight l e | 
r ewelve a Clock at Night, and in all Polar Di- 
ils it may be accounted from cither Noon, cr 
Midnight, becauſe the Longitude of che Plane is 
ways 90 deg. and in all North declining recli- 
ning Dials, more than a Polar, it is fonnd from the 
Midnight Me! idian, but the Complement to 180 
leg. is the difference of Longitude, ſtom the 
South, fee Page 122. | GATE 
4 You have in Ligure 36, a Dial which ſheweth 
dy the ſnadç of the Stile, what Peopie, whether 
by Sea or Land, have the Sun juſt over their Heads 
at ſuch a time as you lvok upon the Dial; which 
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is performed by inverting that part of the Terre 
Frial Globe, which is included between the two 
Tropicks. tn Jo | 

The Reaſon of this Inverſion is, that the ſha: 
dow the Stile being always caſt towards to con. 
trary part to the Sun, that is, if the Sun be Eaſt, 
his ſhade falls towards the Weſt, ec. therefore i: 
it neceſſary that the EaFern part of the World 
ſhauld lie Weſtward, and the Northern part South: 
wars, | | De 

Theſe Dials are beft to be EquinoFial ones, on 
which this ſort of Furniture is diſcribed, for i 
appears the beſt on theſe ſort of Planes: The 
making of an Equinod ial is taught in Page 20, 
and this Furniture dzſcribed after this manner | 
Your Dial being made, and a Trigon, as in Pagq 
135, put imo your Trigon, (beſides the Tropicky 
and Equinoctial) 5, 10, 17, and 20 deg. of De- 
clination, for that anſwereth on this Dial, fo 
5, 10, 15, and 20 deg. of Latitude from the 
Equinoctial, and transfer them (in obſcure Lines 
from your Trigon to your Plane; this being done 
your Perpendicular Stile being made Radius, {ci 
the Tangent of 5, lo, 15, and 20, from th 
twelve 'a Clock Hour-Line, and draw obſcur 
Lines thro' the Points parallel to the twelve a 
Clock, and they ſhall repreſent your Longitude 
your Dial is ready for to deſcribe your Furniture 
then take a Map of the Place you deſire to dra 
on your Dial, and turn the bottom upward, an 
deſcribe the Country, according to ics Latitud 
and Longitude, and your Work is 8 1 = 
T E. 
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